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SCHEME  OF  CLASSIFICATION. 


The  following  is  a  complete  list  of  the  families  into  which  insects  are 
divided,  tabulated  under  orders.  The.  families  in  heavy  type  thu* 
Forficulid®  should  be  familiar  ;  those  in  ordinary  type,  thus  Campodonbe 
are  of  smaller  importance  but  occur  in  India:  those  in  italics  thus 
Smynthuridw,  are  not  yet  known  to  occur  in  India. 
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INDIAN  INSECT  LIFE. 


INTRODUCTION. 

The  insects  are  tracheate,  hexapodous  arthropoda,  with  a  distinct 
head  bearing  antennte,  with  a  great  degi'ee  of  complexity  in' their  devel¬ 
opment  during  which  a  series  of  moults  are  undergone,  culminating  in 
the  appearance  of  functional  generative  organs  and  wings  ;  in  the  higher 
forms,  the  development  is  sharply  divided  into  three  distinct  periods, 
the  last  of  which  is  marked  by  the  inactivity  of  the  organism  as  a  whole 


Their  position 


Protozoa. 

Porifera  (Sponges). 

Coslenterata  (Anemones,  etc.). 
Ctenopaora  (Jelly-fish,  etc.). 
Echinodermata  (Sea-urchins  and  starfish). 
Vermes  (Worms). 


Myriapoda  (Centipedes  and  millipedes). 
Insecta  (Insects). 

Arachnida  (spiders,  mites,  scorpions,  etc. 


Cephalocliordata. 

Craniata.  "Cyclostomata. 

Pisces  (Pish). 

Amphibia  (Progs). 
Reptilia  (Snakes,  etc.). 
Aves  (Birds). 
Mammalia  (Mammals). 


21.  Rhynciiota,  Homoptrra. 


24.  Thysanoptera. 

■  It  is,  however,  impossible  to  express  accurately  the  relationship 
of  insects  bya'dopting  any  one  sub-division  of  equal  value  throughout, 
and  the  student  may  be  warned  against  getting  to  attach  too  much 
importance  to  any  classification  systems  except  as  working  eonven- 
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which  is  practically  the  area  now  covered  by  the  “  Fauna  of  British 


India.”  We  reproduce  his  figures  : — 

Orthoptera  350  (?)  3,700 

Neuroptera  350  400 

Hymenoptera  850  3,  GOO 

Coleoptera  4,780  .6,000 

Lepidoptera  4,020  10,000 

Diptera  500  (?)  1,000 

Bhynchota  650  3,000 

Total  12,100  29,700 


giving  also  an  enumeration  of  our  own  based  on  the  available  figures. 
Thus  the  Fauna  of  India  and  Hampson’s  later  papers  enumerate  about 
8,000  moths,  there  are  about  1,500  butterflies,  and  we  estimate  500 
Tineids,  etc.  Mr.  Distant  has  already  enumerated  2,500  Bhynchota, 
and  we  anticipate  400  more  with  100  Coccidse. 

Nomenclature. 

Could  we  divide  all  known  insects  into,  say,  300  families  of  roughly 
1,000  species  each,  and  group  these  systematically,  our  nomenclature 
would  be  a  simple  matter. 

As  we  have  explained  above,  the  general  object  is  to  make  families 
the  basis  of  classification  ;  but  we  have  in  this  volume  to  steer  a  middle 
course  between  the  really  accurate  classification  of  the  pure  systematist, 
which  changes  as  knowledge  grows,  and  the  practical  point  of  view  of 
those  for  whom  we  write  ;  we  cannot  keep  remodelling  our  arrange¬ 
ment  and  nomenclature.  Odonala,  for  instance,  may  be  a  sub-order 
composed  of  say  seven  families  ;  for  us  and  for  all  field  entomologists 
it  is  practically  a  family. 

Whenever  possible,  family  names  end  in— ?VJck..sub-family  names 
in — inland  the  names  of  tribes  or  sub-divisions  of  families  in — ini,' 
the  student  must,  however,  remember  that  sub-family  names  frequcntly 
end  in — idee  ;  and  tribes  in — ijtt  It  is  to  be  regretted  that  no  uniform 
system  can  be  introduced,  and  that  were  we  to  rigidly  adhere  to  some 
system  in  this  volume,  the. student  would  be  puzzled  when  leading  foreign 
text-books  or  literature. 

Identification  ok  Specimens. — Insects  are  known  by  names,  nomi¬ 
nally  of  Latin  or  Greek  form,  given  to  them  by  the  entomologist 


the  requisite  special  1 
entomology  in  Englan 
Collection  at  the  Briti: 


It  can 


the  tropical  plains.  The  Phasmidai,  Suicidal.  'J'entJiredinidai,  Sialidai. 
Ptmorpidm,  Passalidw,  Litcanidai,  SimuUidai.  Aradidce.  Phymaiidcc , 
Scstidw,  Zyriwmdai  are  practically  confined  totlie  moist  forested  lower  hill 
slope.. ;  the  Rhopalocera  are  characteristic  of  the  subtropical  region, 
especially  the  Nympkalidas  and  Papilionidce  ;  tile  Cicadidai,  Tipulidw, 
Mycctopliilidm,  Locuslidm.  VynastidcB,  Celoniida;,  Eroiylidm.  lindomych'dai, 
Boslrichidw ,  Scolylidm  are  found  abundantly  in  the  subtropical,  rarely 
in  the  tropical  areas  ;  Chrysomclidw.  Bupreslidw,  Capsidcc.  Syrphidm 
occur  in  both  but  in  immense  profusion  only  in  the  former  :  I.imacodidas 
and  PhryganeidcB  stand  out  conspicuously  in  the  same  way.  On  the 
other  hand,  the  Acridiidw,  Carabidce ,  Dyliscidas,  Hydrophilidce,  Gynnidoc, 
Te.nebrionidw,  Myrmeleonince,  Ascalapkince.  Scarnbceidw  are  far  more 


plains  of  India  (usually  below  2,000  feet)  from  that  of  the  forested 


slopes  of  the  hills  and  from  that  of  the  upper  hills ;  and,  in  this 
volume,  we  deal  only  with  the  tropical  zone  except  where  the  number 
of  species  occurring  in  India  is  stated  when  we  mean  British  India 
exclusive  of  the  temperate  upper  Himalayas. 

India  is  placed  by  Beddard  (Zoogeography  1895)  in  the  Oriental 
Region  as  the  “  Indian  ”  subregion  ;  Ceylon  is  distinct  as  a  subregion  and 
is  taken  to  include  part  of  South  India.  The  Himalayas,  inclusive  of 
Kashmir,  Nepal,  Sikkim.  Bhutan,  are  not  part  of  the  Indian  subregion 
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There  are  three  distinct  sub-provinces  ;  tile  dry  upper 
area,  the  United  Provinces  and  Behar  ;  the  lower  humid 
area,  the  Assam  plain,  Lower  Bengal  and  Orissa  ;  and  the 
Sundarbans. 

(5)  Malabar. — The  Western  Ghauts  from  the  Tapti  river  to 

Cape  Comorin  ;  the  Konkan,  Kanara,  Malabar,  Cochin, 
Travancore,  Laccadive  Islands.  This  is  better  termed 
the  West  Coast. 

(6)  The  Deccan. — The  high  plateau  lying  between  the  Eastern 

and  Western  Ghauts,  south  of  the  Gangctic  and  Indus 
plains  ;  the  Coromandel  Coast  on  the  East  Coast  from 
the  Mahanadi  to  Cape  Comorin  is  included  as  a  sub¬ 
province. 

('/)  Ceylon  and  the  Maldtve  Islands. 

(8)  Burmah. 

(!))  The  Malay  Peninsula. 

With  the  last  three,  as  with  the  first  two,  we  have  no  concern  here. 
If  on  the  basis  of  the  above  divisions  we  omit  subtropical  forest  hill 
areas,  and  we  take  into  account  the  influences  on  the  fauna  of  these 
neighbouring  areas,  we  shall  get  divisions  as  follows 

(1)  The  Indus  Plain. 

(2)  Desert  India. 

(3)  Central  India,  West. 

(4)  Gangetic  Plain,  West.  ' 

(5)  Gangetic  Plain,  East. 

(6)  Sundarbans. 

(7)  Central  India,  East. 

(8)  Deccan. 

(9)  West  Coast. 

(10)  Coromandel  Coast. 

1.  The  Indus  Plain  has  a  fauna  containing  many  holarctie  forms. 
The  winter  is  cold,  the  hot  weather  is  dry  and  intense  and  these  two  sea¬ 
sons  are  well  marked. 

2.  Desert  India  is  similar,  but  with  a  peculiar  fauna  and  flora, 
owing  to  the  arid  conditions. 
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3.  Central  India,  West. — An  area  of  greater  rainfall,  a  more  definite 
period  of  humidity  and  less  alternation  of  day  and  night  temperature. 

4.  Gangetic  Plain,  West. —Vfe\]  marked  winter  with  moderate  cold 
and  rain,  dry  hot  weather  and  moist  rainy  weather.  Immigrants  from 
the  Himalayas  for  the  cold  weather. 

5.  Gangetic  Plain,  Bast. — No  well-marked  dry  hot  weather,  the 
humidity  higher  in  the  cold  weather  and  hot  weather.  Immigrants  from 
the  Himalayas  and  other  hills  for  the  cold  weather  and  insect  activity- 
more  general  in  the  hot  weather  ;  there  is  a  marked  Malayan  element. 
(Afeatureof  this  area  is  the  flooding  that  occurs  over  large  stretches  of 
laud;  the  influence  this  exerts  on  the  fauna  may  be  a  very  marked  one.) 

6.  Sundarhans. —  Doubtfully  distinct.  Little  alternation  of 
temperature  or  humidity.  Peculiar  flora.  Strong  Malayan  element. 

7.  Central  India,  East.— Well-marked  dry  hot  weather  when  insect 
activity  is  suspended,  followed  by  a  prolonged  moist  warm  period.  Fewer 
insects  hibernate  than  in  the  regions  North  and  West. 

8.  Deccan. — Well-marked  seasons,  the  dry  hot  weather  following 
.a  marked  cold  weather,  when  hibernation  sets  in. 

9.  West  Coast. — The  fauna  is  influenced  by  the  neighbouring  sub¬ 
tropical  region  of  permanent  forests  and  high  humidity  which  produce 
a  very  large  fauna  equalled  only  by  the  lower  slopes  of  the  hills  in  Assam 
and  the  Eastern  Himalayas.  No  hibernation  in  the  plains  below  ghauts. 
Many  Ceylonese  forms. 

10.  Coromandel  Coast. — Less  well  marked  seasons  to  the  Deccan, 
and  a  smaller  flora  to  the  West  Coast.  A  large  proportion  of  Ceylonese 
forms. 

We  may  roughly  indicate  the  separate  faunal  zones  info  which  we 
would  divide  British  India  as  a  whole  exclusive  of  Burmali  and  Ceylon 

1.  Indus  Plain. — Tropical. 

2.  Himalaya,  West.—  Western  Himalayas  above  ti,I.KX)  feet,  inclu¬ 
ding  Kashmir,  Nepal  and  Kumaon.  Holarctic. 


2,000  to  6,000  feet.  Subtropical  finest  fauna. 

4.  Desert  India. — Tropical. 

5.  Central  India,  If'est. — Tropical. 


Ceylon.  Malnyin. 

(Singhalese.)  (Malayan.) 

Food  and  Habitat. 

Insects  live  in  a  great  diversity  of  ways,  but  it  is  possible  to  roughly 
classify  these  into  groups  ;  this  classification  is  of  considerable  value  to 
the  student  in  placing  his  insect ;  for  instance,  a  tree-boring  insect  will 
be  a  member  of  one  of  a  small  number  of  families,  and  it  will  often  assist 
in  -placing  an  insect  to  look  up  the  families  which  have  a  particular  habit 
«>.,  it  is  useful  to  classify  insects  according  to  food  and  habitat,  as  well 
as  by  structure  and  genealogy.  For  this  purjio.se  we.  tabulate  below 
the  principal  families  that  live  in  distinct  wavs,  using  food  and  habitat 
together  as  the  basis  of  our  classification. 


Live  in  Fruits. 


Introduction. 


C.  Scavengers. 


(13.  Parasites,  Inter¬ 
nal  of  Vertebrates. 

14.  Parasites,  Exter¬ 
nal  of  Vertebrates. 

15.  Parasites,  Internal 
of  Insects. 

16.  Predators,  Sting- 

1.7.  Predators,  Biting 
and  Sucking. 

18. '  Scavengers,  Animal 

19.  Scavengers,  Dead 
Wood. 

20.  Scavengers,  Vege¬ 
table  Matter. 

21.  Household  Insects. 


II.— SALT  WATER  INSECTS.  . 

III. — FRESH  WATER  INSECTS. 

IV. — MYRMECOPHILOUS  INSECTS. 

1.  Fruit  Insects. — THe  Trypelidce  are  conspicuous,  as  are  such 
Tortrieids  as  the  Codim  Moth  ( Carpocapsa )  and  Tineula.  Noctuids 
and  Curculionids  are  found.  In  all  cases  it  is  the  larva;  that  live  thus ; 
Tenthredinidw  are  rarely  known.  Some  large  moths  ( Ophideres )  live 
on  fruit  juice.  We  exclude  all  “  Scavengers  ”  in  decaying  fruits,  of 
course,  referring  only  to  fruits  on  plants. 

2.  Seed  Eating  Insects. — Many  insects  feed  habitually  on  seeds 
while  ripening  ;  BnwMdw,  Scohjtidw,  Tortricidce,  Tincidw,  Pterophorida 
(Exelastis,  Spkenarches),  Noctuidw  (Ohbridea,  Earias ),  Pymlidw  being 
typical  examples  ;  the  Lycscnid  ( Virachola  isocrates)  is  an  exceptional 
case.  We  omit  all  insects  living  on  harvested  seeds,  classing  them  as 
Scavengers  or  household  insects. 

3.  Flower  Insects. — Forficulidcs  eat  pollen,  Masaridw  and 
Apida  collect  pollen.  Eossorcs  collect  pollen,  or  feed  on  nectar.  Phala- 
evidm  (larvie),  Nilidulid ®  (larva;  and  adults),  Mehjridw  (adults),  Lam- 
pyridw  (adults),  Mordellidai  (adults),  CurcuUonidcB  (adults),  Melolon- 
thidw  (adults),  CanlharidxB  (adults)  feed  on  pollen  or  flowers.  Most 
moths  and  butterflies  and  many  flies,  especially  Anthomyndcc,  Syrphidce 
and  Bombyliidm,  feed  on  nectar.  Tincidce,  Plerophoridce,  Cccidomyiidos, 
Thysanoptera,  Ting  idee  also  live  in  flowers,  as  larva;  or  nymphs. 
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4.  Leap  and  Stem  Miners.— The  Hispids  and  Halticids  among 
Chrysomelids,  and  many  Tineids  mine  under  tile  epidermis  of  green  leaves 
and  green  stems.  Exceptional  Micropterygids,  Buprestids  (Trachys), 
and  Acalyptrate  Muscids  are  also  recorded. 

5.  Leap  and  Stem  Suckers.—1 The  Thysanoplera,  the  whole  of  the 
Homoptera  and  Phytophthires,  as  well  as  most  of  the  species  of  the  fol¬ 
lowing  families  of  Hemiptcra  live  by  sucking  the  sap  of  green  parts  of 
plants  : — Pcntatomidce, Core.tdm,  Berytidce,  Lygceidce,  Pyrrhocorida,  Tingi- 
dm,  Capsidce. 

6.  Leap  Eating  Insects.— All  Phamidce  and  Acridiidce,  most 
Pjocustidw,  some  Gryllidce  feed  on  leaves,  as  too  do  the  larva  of  Tenthre- 
dinidce,  Melolonthid  beetles,  a  few  exceptional  Carabids  and  Silphids, 
Epilachnids  in  both  stages,  Cantharid  beetles,  Clirysomelids  in  both 
stages,  and  Curculionids  (rarely  in  the  larval,  almost  always  in  the 
imaginal  stage)  have  the  same  habit.  The  larval  of  Bepidoptera  in 
most  cases  are  purely  leaf  eating. 

7.  Gall  Insects. — In  India,  the  known  gall  insects  arc  typically 
Psyllids,  Tineids,  Chalcids  (fig  insects)  and  Cecidomyiids,  the  first  pre¬ 
dominating.  Other  families  recorded  elsewhere  are  Tenthredinidos 
(. Nematus ),  Oynipidm,  Buprestidce  ( Ethon ),  GureitKonidce,  Thysanoplera, 
Aphidce  and  Coccidce. 

8.  Tree-Boring  Insects. — The  following  families  make  tunnels  in 
trees;  Siricidw,  Buprestid <e,  Cerambycidce,  Gmculionidce.  Scolytidcc, 
( ?  Brenthidie),  Sesiidce ,  Gossidw,  Hepialidce ,  Arbdidce. 

9.  Stem  Borers. — A  large  number  of  borers  live  in  green  succulent 
stems  as  opposed  to  those  living  in  hard  woody  tissues.  The  families 
concerned  are,  Gryllidce  (Cylindrodcs),  Cephidcc,  Tenthredinida,  Phala- 
cridce,  Erotylidce,  Buprestidai,  Mordellidce,  Curcnliomdce,  Scolytidcc, 
{Castniidm),  Noctuidce,Pyralidce,  Ceculomytid «•', Chloropidcv,  Agromyzid-ce, 
Geomyzidce,  OrtaUdce. 

10.  Boot  Eating  Insects.— Very  little  is  known  of  the  lives 
of  underground  insects,  but  the  following  groups  contain  species  that 
feed  on  plant  roots  in  the  soil. 

Melolonthid  larva-. 

Elaterid  „ 
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Curculionid  larvx. 

Pyralid  „  ( Crambidw ,  etc,.). 

Noctuid  „  (rarely). 

Gryllid  nymphs  and  adults. 

Tipulid  larva'. 

A  few  of  the  Silphiclai  (Anisotomides),  DasciUidce  and  Bibionidce 
(Diloplms),  have  apparently  the  same  habit. 

Jl.  Boot  Borers. — The  Hepialids  are  conspicuous  as  root  borers  ; 
the  Sagrida  are  said  to  have  this  habit  as  have  some  Eumolpids  (Scelo- 
donta)  and  Galerucids  ( Diabrotiea ,  probably  Aulacophora)  ;  some  Pymlids 
have  it,  e.g.,  Schmnobiinos ;  exceptional  Bupreshdas  (Sphenoptera)  and 
Gmculionidce  { Cylas )  are  also  known. 

12  Root  Sucking  Insects. — Just  as  there  are  insects  which  suck 
plant  tissues  above  ground,  so  others  do  below  ground,  but  we  know  little 
of  them.  Probably  a  considerable  number  of  species  in  the  following 
families  are  concerned  :  Penlatomidce,  Lygceidce,  Cicadidce,  Fulgoridce, 
Aphidw ,  Coccidas.  In  most  cases  it  is  probably  the  immature  stages 
that  have  this  habit.  The  best  known  example  is  the  Phylloxera  of  the 

13.  Internal  Parasites  of  Vertebrates. — The  OeslHdos  are  the 
important  group  in  which  this  habit  is  universal ;  the  Muscids  that  cause 
Myiasis  may  perhaps  be  included.  We  omit  the  many  recorded  cases  of 
insects  bred  m  the  human  alimentarv  canal  as  being  exceptional. 

14.  External  Parasites  of  Vertebrates. — So  much  is  written 
of  these  we  need  only  tabulate  the  families  :  He.mimeridai  (on  rats),  Mal- 
lophatja.  Platypsylhdce  (on  beavers),  Hippohoscidce,  SlrcUidcs,  Nyeteri- 
biidas,  Aphaniplera,  Polycteniiai,  Gimicidw,  Anophtra.  We  omit  the 
noil-parasitic  biting  flies. 

15.  Parasites  of  Insects. — The  Parasitica  among  the  Petiolate 
Hvmenoptera,  the  Chrysididm,  the  parasitic  Apidw,  and  the  Tachinidce 
are  the  common  parasitic  insects.  Other  groups  are  the  Mantispides 
(on  spiders  eggs),  the  Mordellids  ( Emmenadia ,  etc.)  (the  derides),  the  Can- 
tliaridce  and  Stylopida,.  Of  Diptera,  little  is  known,  but  we  may  mention 
A  emestnmdw.  Bombylndce,  Piptmeulidte,  Cyrtidce ,  Conopida;,  Anihomyi- 
idce,  Tachinidce,  Sarcophoyidce,  MitscidCe,  Braulidce  (external). 


HABITAT. 


16.  Predators,  Stingtng.~A  peculiar  class  are  those  insects 
which  sting  insects  to  paralyse  them  and  lay  them  up  for  their  young ; 
they  include  only  Eumenidce,  Pompilidw,  Sphegidw,  ScoUida. 

17.  Predators,  Biting  and  Sucking. — It  is  impossible  to  indicate 
with  any  accuracy  the  families  containing  predaceous  insects  ;  probably 
a  very  large  number  of  insects  living  in  soil  and  under  bark  are, predaceous, 


notably  beetles  and  smaller  bugs, 
with  remarks. 

Forficulidw ;  ? 

Mantidce ;  all. 

Locmtidw  ;  some. 

Gryllidce  ;  some,  e.g.,  Schhodaclyhs.. 
Odonata  ;  larvae  and  imagines. 
Raphidiides  ;  imagines. 

Panorpides  :  imagines. 
Myrmeleonides  ;  larvae  all ;  ima¬ 
gines  ? 

Ascalapkides ;  „  .  „ 

'  Manlispides  ;  some. 

Ilemerobiides ;  larva-. 

Chrysopides  ;  larvoe  ?  imagines. 
Coniopterygides  ;  larva;. 

Eumenidce  ;  the  wasps  eat  insects. 
Vespidce ;  „  „  „  „ 

Cicindelidce ;  all. 

Carabida  ;  practically  all. 

Silphidce  ? 

Staphylinidce  ;  probably  all. 
Ilislerida  ;  some,  under  bark. 
Trogositidce ;  some. 

Colydiidce ;  some. 

Cucujidce.  „ 

Coccinellidce ;  nearly  all. 
Maiatodemudce  ;  larva-  all  ;  ima¬ 
gines  ! 

Cleridce  ;  all. 


We  tabulate  a  number  of  families 

Anihribidm ;  some. 

Lycaenidce.  (Spalgis). 

Noc.tuidai ;  ^  A  few  species  feed 
Piiycitinw  ;  j  on  Coccids. 
Tineidw.  (Hypatima). 

Some  Culicid  larv.-e, 
Blepharocerids  ? 

Therevids  ;  fly  and  larva-. 
iluscids  (Ochromyia). 

Some  Anthomyiids  &  Ephydrids. 
Some  Scatomyzids. 

Leptidce  ;  larv*  and  flies. 
Tnbanidce ;  ,, 

Asilidce;  all. 

Dolichopidie. 

Phoridce ;  larva-. 

SyrpHda! ;  ,, 

Bombyliida  '! 

Eygcmdm  *  many. 

Arndidm  '! 

Hmicoeephdida. 

Redvmidcc. 

Phymatidw. 

Saldidtc. 
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18.  Scavengers  of  Animal  Matter. — There  is  a  very  large  class 
of  insects  that  live  upon  refuse  animal  or  vegetable  matter  as  apart  from 
those  feeding  on  live  plant  tissue  or  on  the  blood  or  tissues  of  animal 
life.  Of  this  class,  a  portion  feed  in  dung,  corpses,  etc.  The  family 
Scarabceidw  are  a  notable  example  of  the  dung  feeders,  the  Sarcophayidce 
notable  as  breeding  in  corpses,  the  Formicidat  notable  as  carrying  off 
dead  insects.  Other  families  are  Blaltidw,  Silphidce,  Staph/Unidre,  Hist- 
eridcc,  Nitidulidw  ( ?  )  Clerida,  Mycetophilidw,  Rhyphidce,  several  Muscidm 
Acalyptratce  (Borbondm,  Sepsidcr.)  and  many  Calyptratw,  (  ?  )  Phoridm. 

19.  Scavengers  of.  Wood. — The  insects  that  feed  in  dry  or  de¬ 
caying  wood  are  a  distinct  class,  but  it  is  difficult 'in  some  cases  to  distin¬ 
guish  them  from  the  insects  that  prey  on  them.  The  following  nine  fami¬ 
lies  are  well  known  :  Termitidce,  Boslrichidce,  Ptinidce  ( Anobiides ), 
Lymexylomdce.  Oedemenda,  Cerambyciiw,  Antliribidm,  Scoh/U'da;.  Occa¬ 
sional  Tenebrionids  and  Tineids  may  be  added. 

20.  Scavengers  of  Vegetable  Matter. — This  is  perhaps  our 
largest  individual  class  since  we  have  not  the  data  on  which  to  break 
it  up  into  such  groups  as  in  the  case  of  Herbivores.  It  is  of  extreme  im¬ 
portance  in  the  daily  routine  of  agricultural  entomology  to  be  able  to 
distinguish  the  harmless  insect  eating  dry  dead  leaves  from  the  injurious 
one  eating  living  parts  of  the  plant.  We  can  here  only  enumerate 
the  more  important  families  or  those  in  which  the  habit  is  known,  with 
the  remark  that  fungi  are  included  as  food  of  this  class  as  well  as  decay¬ 
ing  leaves,  fruits,  blossoms  and  other  soft  parts  of  plants. 


Blattidw. 

Embiida. 

Psocidce  (?  feeding  on  living  fung 
Passalida  (larvae). 

Luamidos  (larvae). 

Mdolontlndm  (larvae). 
Scaphidiidce  (fungi). 

Histeridw  ? 

Nilidulidcs. 

Trogositidce  (Pdtides  on  fungi). 
Colydiidce, 


Erolylidce  (?  fungi). 
Endomychidw  (?  fungi), 
i).  Mycelasidce  (fungi). 

Latridiidm  (fungi). 

Byrrhidce  (plant  sap). 

Cioidw  (fungi). 

SphindidcE  (fungi). 

DascilMdxe  (Encinelus  on  fungi). 
TClateridai  (!  larvae). 

Nilionidw  (fungi). 

.  Melandryidas. 


Anthicidcz.  Lonchopteridw. 

Galandrirm.  Syrphidw. 

Mycetophilidaz  (fungi). .  Phoridw  (larva-).  ' 

Ghironnnuda.  Trypetida. 

Psychodidm.  Saprcnm/zidw 

Tipulidw.  Anihomyidw  (larva-). 

Bibionidce.  Th/sanoptera  ? 

Rhyphidce.  I  Aradidm  (?  fungi). 

21.  Household  Insects. — We  cannot  separate  tills  class  of  insect 
clearly  from  the  last  or  from  some  others  logically,  because  our  household 
insects  are  simply  originally  free-living  ones  that  have  found  a  living  in 
man’s  dwellings.  Nor  can  we.make  a  separate  division  of  them  on  the 
same  scale  as  the  Myrmecopliilous  insects,  as  we  should  perhaps  logically 
do.  The  student  will  find  further  information  under  the  heading 
Cosmopolitan  insects  below.  The  families  concerned  are  : — 

Thysanura.  Cvcujidas. 

Blatlidai.  NitidnUda. 

GrylUdas.  Ptinidce. 

Psocidce.  Bostrichidcr .  r>  '/ 

Tennitidas.  Bruchid  <x. 

( Nemoplerides )  Cemmbyculm. 

Formicidce.  Pyralidw  {Galkriince,  Phycitina:). 

Silphidw.  Tineidte. 

Trogositidce. 

W e  have  excluded  exl 
rightly  be  included  here,  s 

II.  Marine  Insects. — Very  few  insects  live  in,  on,  or  within  re 
of  salt  water,  probably  on  account  of  the  difficulties  of  respiration 
to  the  deposition  of  salts  on  evaporation  of  the  water. 

Anurida  among  Aptera,  JBpopMut  among  Cokoplcra,  Campo. 
among  Chironomidw,  EriMalis  and  some  allies  among  Syrplridat  live  in 
.  water,  Balobato,  a  genus  of  Hydrometridm  lives  on  the  sea.  S< 
ForficuMa,  Cambidw,  Cirimhlidw,  Slaphylinida-.  and  Mun-idtr  live 


HI.  Freshwater  Ixs 


will  fii 
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Wo  give  here  simply  a  bald  list  of  families,  but  we  make  no  attempt  to 
class  them  into  Herbivores,  Parasites,  Predators,  and  Scavengers  as 
could  well  be  done  : — 


Colkmlola. 

(Blattidw). 

Eplwmendce. 

Odonata. 

Perlidce. 

Sialidce 

(Hcmcrobiidce). 

Trichoptera. 

(Chalcidce). 

Amphizoidai. 

Pehbiidce. 

Haliplidce. 

Dytiscidw. 

Gyrinidce. 

HydrophiUdce. 

Heteroceridaz. 

P  arnidaz. 
Dascillidcc. 
Chrysomelidce. 

( Curculionidce, ). 
(Eupterotidce). 


(Pyralidw). 

Culicidce. 

Chironomida. 

Psychodidw. 

Vixidos. 

Tipulidw. 

Blepharoceridce. 

Simuliidai. 

Slratiomyida. 

Tabanidce. 

I  ( Syrphidai ). 

( Acalyptrale  Muscids). 

Hydrometridm. 

Peloyonidw. 

Nepidw. 

!  Naucoridw. 
j  Belostomidai. 
i  Notonectidw. 

I  Corixidce. 

I  ( Aphides ). 


IV.  Myrmkcophilous. — The  student  will  find  fuller  information 
regarding  Myrmecophilous  insects  under  Paussida.  Tile  more  import¬ 
ant  families  of  which  species  are  found  in  ant’s  and  termite’s  nests 


GrylUdce. 

Mdolonihidce. 

Silphid'e. 

Gnost.idai. 

Pselaphidce. 


Histaridm. 

Thorictidoi. 

Oossyphodidw. 

Syrphidce. 

Psyllidiv. 

Aphidce. 

Oocddw. 


A  rough  classification  of  the  ways  in  which  insect 
>e  attempted,  chiefly  with  a  view  to  seeming  clearness 

1.  Cause  damage  to  growing  plants  directly. 

2.  „  „  „  „  ,,  indirectly. 

2.  „  „  „  stored  products. 

i.  „  „  ,,  domestic  animals  directly. 

5.  „  ,.  ,,  ,,  „  indirectly. 

6.  Personally  distasteful. 


8.  Assist  agriculture  directly. 

9.  „  ,,  indirectly. 

10.  Yield  useful  products. 

It  is  needless  to  dilate  upon  the  first  class  ;  all  the  insects  that  feed 
upon,  or  live  in  growing  plants  that  are  useful  to  man,  are  included.  Of 
the  second,  we  would  say  that  very  little  is  known,  but  that  there  may  be 
a  very  large  class  whose  quite  unimportant  attacks  on  plants  open  the 
way  to  the  entry  of  fungoid  or  bacterial  diseases,  which  may  then  be¬ 
come  of  great  importance.  There  is  a  great  difference  between  the  small 
damage  caused  by  the  cahe-borer  direct  and  that  of  the  fungus  it  brings 
or  lets  in  ;  and  the  broader  aspects  of  this  question  are  as  yet  but  little 
known.  The  insects  injurious  to  stored  products,  to  grain,  flour,  dry 
food-products  of  all  kinds,  to  timber,  furniture,  books,  paper,  fabrics, 
to  every  kind  of  human  merchandise,  made  of  material  of  animal  or  vege 
table  origin,  these  are  only  too  painfully  familiar  to  us  all,  and,  in  the 
genial  warmth  and  moistness  of  the  Indian  climate,  they  find  conditions 
admirably  suited  to  their  plentiful  increase.  Insects  that  directly  injure 


Indirectly  insects  are  also  a  benefit  as  they  check  themselves  and  also 
help  to  keep  down  the  undue  prominence  of  weeds  and  particular  forms 
of  plant  life.  It  is  perhaps  a  paradox  to  ascribe  as  a  virtue  to  insects 
the  fact  that  they  check  themselves,  because,  if  they  did  not  exist,  no 


\  check  would  be  needed  ;  still  it  is  a  sober  fact  that  parasitic  insects  are 
j  an  important  part  of  the  insect  world,  and  if  they  were  absent  for  a  few 
■'  i  weeks,  India  would  starve.  Finally,  there  are  the  useful  insects.  These 
|  are  connected  with  :—{a)  silk,  (6)  lac,  (c)  wax,  (d)  dyes,  (e)  medicine, 


If)  food  for  man,  (</)  food  for  domestic  animals,  (7i)  ornament. 


Those  that  yield  silk  are  perhaps  pre-eminent  at  present  since  im¬ 
portant  industries  are  dependent  upon  the  silk  excreted  by  the  pupating 
caterpillar  of  one  of  four  moths.  The  value  of  the  exported  silk  in 
1906-7  was  204  lakhs,  but  much  more  was  produced  and  used  in  the 


INSECTS 


for  Cantharidinc,  and  these  beetles  may  become  a  source  of  profit  instead 
of  a  source  of  loss.  As  food,  the  bodies  of  insects  are  valuable  to  all  but 
the  most  civilised  nations  ;  while  a  not  unimportant  branch  of  trade  is 
the  collection  of  immature  Formicidw  (“  Ant’s  Eggs”)  for  feeding  tame 
game  birds  and  the  capture  of  flies  and  other  small  insects  as  food  for 
cage  birds  and  the  like  is  carried  out  on  a  large  scale. 

Finally,  insects  are  enrolled,  with  every  other  description  of  natural 
product,  in  the  list  of  materials  used  by  woman  in  her  personal  adornment  . 
This  is  not  as  insignificant  as  it  may  appear  and,  though  few  insects  can 
be  used  directly  {e.g.,  Buprestids)  many  provide  models  for  both  art  and 
millinery. 


PLATE  I. — Outhc 

Forficulid.-/ 

Blatt-id  ■/  - 


Phasmid. 


Locustid, 

Gryllid. 
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.almost  moniliform  joints.  The  mouthparts  are  of  the mandibulate  type, 
the  mandibles  formed  for  crushing  the  food,  the  labium  and  maxilla;  for 
fiuoher  mastication  of  the  crushed  food.  The  labial  and  maxillary 
pulps  are  apparently  tactile  organs,  used  to  determine  the  nature  of  . the 
food,  The  compound  eyes  are  large  with  many  facets ;  the  thorax  is 
of  moderate  size,  its  parts  little  coadapted;  the  upper  .wings  (iepnina) 
are  short  and  thickened,  rarely  covering  more  than  the  base  of  the  ab¬ 
domen.  The  lower  wings  fold  into  small  compass,  but  are  large,  round, 
with  short  radial  ribs,  the  outer  part  folding  back  on  the  basal,  the  basal 
folding  radially  as  a  fan  does ;  this  wing  is  a  beautiful  structure,  which 
can  be  opened  with  care  and  in  which  the  method  of  closing  is  more  com¬ 
plex  than  in  the  wings  of  any  other  insect.  The  abdomen  is  often 
broader  than  the  rest  of  the  body,  the  segments  imbricate,  terminating 
in  the  forceps  which  are  in  some  species  half  thelengthof  the  whole  body. 
These  forceps  vary  immensely  in  size  and  structure  in  different  species 
and  are  not  constant  in  length  even  in  the  same  sex  of  some  species. 
Those  of  the  male,  are  commonly  larger;  bilateral  symmetry  is  not 
always  preserved,  and  in  a  few,  one  limb  crosses  the  other.  The  sexes 
are  similar  in  general  appearance ;  the  male,  however,  having  a  greater 
number  (nine)  of  visible  ventral  segments,  the  female  having  only 
seven.  There  are  wingless  forms,  also  some  in  which  the  tegmina  are 
reduced  to  functionless  lobes.  These  species  resemble  the  young  of 
winged  species,  but  the  latter  have  a  softer  integument,  less  developed 
forceps  and  a  smaller  number  of  joints  in  the  antennas. 

Little  is  known  of  the  life  history  and  habits  of  Indian  earwigs, 
though  that  little  agrees  with  what  is  known  of  the  family  elsewhere.  Of 
these  insects,  as  a  whole,  it  may  be  said  that  the  round  white  eggs  are 
laid  in  a  mass  in  the  ground  or  in  shelter,  the  female  in  some  cases  re¬ 
maining  with  them  until  they  hatch.  The  young  are  white  at  first  and 
while  similar  in  general  form  to  the  adults  are  likely  to  be  mistaken  for 
Thysanura.  The  transformation  is  a  gradual  one,  the  number  of  moults 
not  being  known.  Thefollowing  account  from  Cuvier’s  Natural  History 
relates  to  Forficula  amicularia,  Linn,  the  European  Earwig : — 

“This  curious  insect,”  observes  Mr.  Kirby,  “  so  unjustly  traduced 
by  vulgar  prejudice — as  if  the  Creator  had  willed  that  the  insect  world 
should  combine  within  itself  examples  of  all  that  is  most  remarkable  in 
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lura  UvWpes  and  L.  riparia,  fly  at  night  and  come  frequently  to 
the  only  Forficulids  observed  to  have  this  habit.  They  are  not 
;d  for  actual  burrowing,  but  are  part  of  the  Fauna  of  the  surface  of 
round,  as  are  the  Carabidce,  Blattidce,  Tenebrionidas,  Lygcridce,  etc. ; 
3  known  of  this  “surface  fauna”  than  of  any  other,  from  the  great 
ulty  of  observation.  The  function  of  the  forceps  is  a  mystery  that 


Necrobiarufipes.  *  „ 

Neerobia  ruficolUs.  *  Calandr, 

Necrobia  violacea.  *  ,, 


Among  Lepidoptera  some  of  the  genus  Ephesli 
and  are  now  almost  universal;  so  also  are  : 
mella.  Setomorvha  rutdla.  and  other  clothes  r 


MANTID/E.  (55 

i  moved  by  the  breeze.  Others  that  live  in 
iloured,  either  “dry  grass  colour,”  green  or 
cerci  coloured  like  the  dry  tips  of  withered 
living  among  the  leaves  of  bushes  or  arc 


within  reach  of  the  waiting  mantis.  None  are  vegetarian,  none  arc 
injurious,  but  the  group  conies  into  the  class  we  may  denominate  as 
‘  ‘General  Predators,  ’  ’  feeding  on  such  insects  as  come  to  them  and  not  being 
specially  adapted  to  special  insects.  The  length  of  the  life  history  is  not 
known.  Hibernation  appears  to  take  place  chiefly  in' the  egg  stage; 
eggmasses  are  laid  in  early  November  in  the  plains,  and  hatch  in  early 
March.  This  is  not  the  only  time  that  eggs  are  laid,  as  they  may  be 
found  during  the  rains.  Wood-Mason  found  eggs  laid  by  Mantis  sp. 
to  hatch  in  18days(July  17th  to  August  4th),  while  those  of  Schkocephala 
bicornis  took  30  days  (July  17th  to  August  16th).  Nymphs  and  adults 
of  bark-infesting  species  have  been  found  in  winter  under  the  bark  of 
trees,  and  this  appears  to  be  the  normal  hibernation  of  such  as  can  find 
shelter.  Throughout  the  remaining  months  these  insects  are  active  and 
there  appear  to  he  no  special  periods  when  they  breed  or  multiply 
extensively.  They  are  distributed  throughout  India,  more  abundantly 
in  the  jungle  but  still  commonly  in  the  cultivated  plains.  They  are 


its  colouring  renders  it  very  inconspicuous.  Sch'zoccphahis  bkorm's,  L. 
is  one  of  the  most  delightful  of  the  insects  one  can  find  commonly  in  the 
plains.  It  is  a  very  long,  attenuated  insect,  with  long  slender  legs,  and 
with  short  wings  folding  tightly  round  the  body.  Its  colouring  is  green 
and  the  antennae  and  anal  cerci  are  both  the  colour  of  a  dry  grass  blade. 
Sitting  among  the  grass,  the  insect  is  indistinguishable  from  the  grass 
blades  round  it ;  its  antennae  or  anal  cerci  give  the  idea  of  grass  just  dry¬ 
ing  at  the  tip  and  one  may  search  for  these  insects  and  not  find  one  when 
they  are  abundant  under  one’s  eyes  at  the  time.  They  are  slow  in  move¬ 
ment  and  the  femur  is  armed  only  at  the  tip,  the  tibia  very  short. 

Two  species  of  Gongylus  occur  in  India,  of  which  we  figure  one. 
G.  gongylotdes,  Linu.  (fig.  15)  is  a  notorious  insect  of  which  much  has 
been  written.  G.  trarhelopltyllu*,  iiurm.  in  the.  commoner  Indian 
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gives  place  to  ‘  ‘dry  grass  colour’  ’  in  the  ad 
Others  which  live  on  dry  soil,  on  rooks, 
coloured  in  shades  of  grey  and  brown  wit! 
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thorax  are  distinct,  covered  by  the  tegmina,  which  are 
opaque  and  variously  coloured  or  ornamented.  In 
projectbeyondtheabdomen,  in  other’s  they  are  shorter. 
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wings  are  short  or  reduced,  the  tegmina  reduced  to  lobes  or  only 
partially  developed.  In  the  majority  the  wings  are  large,  hyaline  and 
many-veined,  folding  under  the  tegmina  ;  they  are  frequently  coloured 
at  the  base  with  red,  yellow  or  black.  The  tegmina  and  wings  in  flight 
.  function  as  one.  The  abdomen  is  long,  the  segments  distinct ;  it  con¬ 
tracts  and  expands  telescopically  to  a  great  extent  in  the  female,  in  copu¬ 
lation  being  excessively  retracted,  in  oviposition  extremely  elongated. 
The  external  genital  organs  are  well  marked ;  the  principal  features  of 
the  female  are  the  upper  and  lower  chitinous  valves,  which  are  used  for 
digging,  the  anus  being  above,  the  genital  aperture  below.  In  the 
male,  the  genital  aperture  is  on  the  upper  surface  of  the  usually  conspi¬ 
cuous  ventral  shield,  which  often  ends  in  a  point.  There  is  a  small  pair 
of  cercion  theapex  of  the  abdomen  at  each  side  of  the  anus.  Males  and 
females  are  frequently  of  different  sizes  and  also  of  different  colours. 
The  anterior  legs  are  short,  fitted.for  slow  walking_and.clinging.;  the  hind 
legs  are  conspicuous  by  the  great  development  of  the  femur  and  tibia ; 
the  tibia  bends  back  on  to  the  femur,  the  apex  of  the  former  reaching 
the  base  of  the  latter  and  from  this  attitude  the  tibia  kicks  back,  giving 
the  impetus  of  the  leaping  motion.  The  tibia  is  outwardly  set  with  thick 
spines.  The  femur  may  be  specially  modified  to  produce  vibration 
when  rubbed  against  the  tegmen.  The  inner  face  of  the  femur  bears  a 
row  of  knobs ;  the  femur  is  rubbed  up  and  down  against  a  projecting 
vein  of  the  tegmen,  causing  the  latter  to  vibrate.  Under  the  tegmen,  on 
the  side  of  the  basal  abdominal  segment,  may  be  seen  the  auditory 
organ,  visible  as  a  round  depression  in  the  integument,  and  containing 
the  tightly  stretched  tympanal  membrane.  Spiracles  are  situated  on 
the  thorax  and  on  the  membrane  connecting  the  notum  and  sternum  of 
the  first  eight  abdominal  segments.  The  tracheal  system  is  character¬ 
ised  by  having  bladder-like  dilatations  of  some  of  the  vessels,  which  are 
inflated  previous  to  flight  and  while  increasing  the  hulk  of  the  insect, 
diminish  its  specific  gravity  and  facilitate  flight. 


The  life  history  of  the  known  Indian  grasshoppers  is  uniform  in  the 
main  outlines  but  only  a  small  proportion  have  been  worked  out.  Eggs 
are,  so  far  as  known,  universally  deposited  in  the  soil  in  a  compact, 
cluster,  with  gummy  matter  which  hardens  ami  compacts  the  mass 


one  hibernation  brood  which  passes  the  cold  weather,  and  generally  the 
hot  dry  weather  in  the  egg  stage.  A  number  have  several  broods  a  year 


vegetation.  The  greater  number  are  to  be  found  in  grasslands,  m  open 
waste  lands,  among  low  herbage.  Others  live  among  shrubs,  a  few 
on  trees.  Open  moors,  sand  dunes,  fallow  land  also  contain  other 
species  and  they  range  from  the  plains  to  considerable  altitudes  in  the 
hills,  with  their  maximum  development  in  the  grasslands  of  the  plains. 
This  is  one  of  the  few  families  in  which  the  number  of  purely  “  plains 
species  ”  is  as  great  as  the  number  found  in  submontane  forest  and 
jungle  areas. 

This  family,  being  wholly  herbivorous  and  very  abundant,  is  one 
of  the  most  injurious  to  Agriculture.  Besides  the  two  locusts,  there  are 
grasshoppers  which  attack  special  crops  and  the  many  species,  which 
when  abundant,  attack  gramineous  crops.  Few  of  these  are  specific 
pests  of  particular  crops,  they  occur  spasmodically  and  irregularly  and, 
since  grasshoppers  are  of  universal  occurrence,  nothing  is  done  to  check 
them  until  they  are  already  abundantly  destructive.  A  distinct  class 
of  pest  are  the  Surface  Giasshoppers,  species  belonging  to  the  genera 
Chrotogonus,  Epacrotnia,  AlradomorpJia.  which  live  on  the  soil  and 
attack  young  crops.  Little  is  known  of  which  species  of  grasshopper 
are  destructive  since  the  actually  destructive  species  is  not  always  the 
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The  student  may  be  cautioned  against  accepting  the  reports  of  injury 
by  Acridiids  in  Indian  Museum  Notes;  often  an  entirely  harmless 
species  is  sent  in,  being  the  first  one  to  come  to  hand.  Not  more  than 
two  locusts  and  six  grasshoppers  are  actually  and  positively  known  to 
be  injurious  in  India. 

Whilst  there  is  some  information  available  as  to  the  enemies  of  the 
two  locusts,  little  is  known  of  the  checks  on  the  increase  of  the  family 
as  awliole.  Theeggs  of  the  locusts  are  attacked  byHymenoptcrous  para¬ 
sites,  the  young  by  ground  beetles  ( Carabidce ),  the  adults  by  parasitic 
insects  and  the  young  of  a  mite  (Trombidimn  grandissimum,  Koch.).  An 
Oligoclnet  worm  (Henleya  Lefroyi,  Bedd.)  has  been  found  destroying 
the  eggs  of  one  locust  and  probably  attacks  those,  of  other  Acridiids. 
Birds,  monkeys  and  squirrels  feed  on  locusts  and  the  larger  grasshoppers  ; 
mynas,  hoopooes  and  other  birds  eat  hoppers  and  fossorial  wasps  store 
their  nests  with  small  hoppers.  Certain  fly  and  beetle  grubs  attack  the 
eggs,  but  while  tliese  are  probably  insects  of  the  families  Bombyliidai  and 
Canlharidce,  respectively,  the  species  concerned  are  not  known. 

The  family  is  a  very  large  one,  the  largest  of  the  Orthoptera,  but  no 
complete  list  exists.  It  is  universally  distributed"  through  the  tropical 
and  temperate  zones,  with  a  large  number  of  species.  Indian  forms  are 
largely  Indo-Malavan,  or  have  a  wide  distribution  over  Southern  and 
Eastern  Asia  ;  a  few  are  European  and  African.  In  India,  the  species 
are,  so  far  as  known,  widely  spread  and  not  local,  though  Burmah 
appears  to  have  many  species  not  found  in  India.  No  catalogue  of 
Indian  species  has  been  compiled  and  the  information  is  buried  in  the 
literature  of  the  past  century.  (See  page  48.)  Bolivar  records  100 
species  from  a  small  area  of  South  India,  Brunner  records  157  from 
Burmah.  There  are  probably  500  recorded  Indian  species  and  at  least 
1,000  now  existing  in  India.  Brunner  divides  the  family  into  nine  sub¬ 
families,  which  are  on  the  whole  well  marked.  Indian  species  fall 
mainly  into  five  of  these,  the  characters  of  which  are  as  follows  : — 

Tetrigince.  The  pronotum  produced  backwards  over  the  abdomen, 
the  tegmina  lobelike,  no  pulvillus. 

PwumoriiUB  (African). 

Maskt-cince.  Antennas  shorter  than  the  anterior  femora.  Head 
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ProteopUna  (American). 

TryxaUtUB.- — The  face  looking  down,  the  vertex  of  the  head  pro¬ 
duced  forward  forming  an  angle.  Prosternum  unarmed. 

Oedipodina. — Thefface  looking  forward,  vertex  rounded.  Pros¬ 
ternum  unarmed. 

Pyryomorphtue. — Face  looking  downwards,  prosternum  with  an 
elevated  lamina. 

Pamphagina). — (Europe,  Africa  and  E.  Asia). 

Acndimce. — Face  looking  forwards,  prosternum  with  a  tootli-likc 

The  classification  is  best  studied  in  the  works  of  Brunner,  de  Saus- 
sure  and  Bolivar.  The  Tetriginai  are  recognizable  at  sight ;  the  Acri- 
diinas  and  Pyrgomorphinas  are  clearly  distinct,  the  Tryxalinw  and 
Oedipodinte  are  not  always  easily  distinguished  as  the  characters  are 
not  universal  in  both  sub-families. 

Tetrigince  (Tettigides). — Small  insects,  of  a  dark-brown  colour, 
found  upon  the  soil  and  in  grasslands.  There  are  a  considerable  number 


PLATE  VI. — The  Black-Spotted  Grasshopper. 
Cyrtacahthacbis  kanacea  (Acridihm  A  ercgjnoscm). 

(Reprinted  from  The  Agricultural  Journal 'of  India.) 


lees  cultivated  districts,  it  migrates  in  swarms  over  the  country.  Such 
swarms  are  apparently  rare  and  they  remain  in  uncultivated  areas,  but 
it  will  probably  be  definitely  ascertained  that  the  swarms  of  green  locusts 
occasionally  seen  are  of  this  species. 

Pyrgomorphince. — Aularches  ntiliaris,  Fabr.  (Phymatcus  punctatns, 
F.)  is  the  brightly  coloured  grasshopper  found  in  the  lower  hill  slopes ; 
it  is  black  or  dark  green,  with  roughened  tegmina  and  thorax,  with 
yellow  spots  on  the  tegmina,  the  abdomen  with  red  bands,  the  protliorax 
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pleasant,  odour.  The  habit  is  a  very  striking  one  and  is  apt  to  disconcert 
the  unwary  person  who  does  not  expect  it.  The  warning  coloura¬ 
tion  of  this  insect  is  very  striking  and  tins  emission  of  evil-smelling  froth 
is  probably  a  good  protection.  A  chirping  sound  is  produced  in  this 
species  by  a  method  unusual  in  the  familv :  at  the  base  of  each  tegmen 
and  distinct  from  it  is  a  small  chitinous  plate,  the  convex  curved 
edge  of  which  meets  the  concave  curved  edge  of  the  median 
chitinous  plate  at  the  base  of  the  tegmma  (the  Scutellum) ;  the  former 
moves  in  an  arc  so  that  the  curved  edge  which  is  striated  ,  rubs 
against  the  striate  fixed  edge  of  the  Scutellum,  producing  a  vibration 
which  is  probably  intensified  by  the  tegmina.  The  sound  is  distinct  but 
not  loud  and  is  probably  protective  as  it  is  produced  by  the  female. 

This  is  the  so-called  “  Coffee  Locust  ”  since  it  occurs  plentifully 
on  coffee  estates  but  it  is  practically  "harmless.  It  is  recorded  as 
destructive  to  coffee  in  Ceylon  and  E.  E.  Green  has  published  a  circular 
oil  it  (Circ.  Boy.  Bot.  Garden,  Ceylon,  111,  18).  There  is,  in  Ceylon, 
one  brood  yearly,  eggs  being  laid  in  October-November  and  hatching 
in  March,  the  nymphs  being  full  grown  by  September.^  Several  species 
have  been  made  of  the  varieties  of  this  species. 


Painted  Grasshopper 
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in  grass  lands.  C.  indicus,  Bol.,  C.  humeralis,  Thunb.  and  0.  axillaris, 
Tluinb.  are  the  species  of  general  occuiTence.  Cyrtacanlhacris  ranacea , 
Stoll.  (Acridium  aeruginosum,  Burm.)  is  the  very  common  large  grass¬ 
hopper  found  in  the  fields  especially  on  cotton.  There  is  no  record  of 
its  migrating.  It  breeds  apparently  at  all  times,  the  eggs  as  usual  in  the 
.  ground,  the  nymphs  being  green,  a  pinkish  line  developing  on  the  pos¬ 
terior  edge  of  the  pronotum  as  development  proceeds.  In  the  insectary 
eggs  were  laid  in  November,  hatched  in  January,  and,  after  six  moults 
the  nymphs  became  full  grown  in  May,  the  total  nymphal  life  being  113 
to  138  days.  They  were  fed  wholly  on  cotton.  Males  are  smaller  than 
females.  The  adult  is  distinctly' more  markedly  black  and  white  in 
colouring  than  any  common  Indian  Acridium  (Plate  VI).  Schistocerca 
J,  (Acridium)  peregrinum,  01.  is  the  North-West  or  Migratory '  LocusFol 
J  greatest  notbriely'fPIate  V).  It  occurs  now  over  North  India,  Afghanis¬ 
tan,  Arabia,  Persia,  Northern  Africa  and  Cyprus  ;  it  has  been  found  far 
out  in  the  Atlantic  Ocean  and  is  believed  to  have  actually  originated  in 
South  America  and  spread  thence  to  Africa ;  it  is  known  to  have  spread 
so  far  West  as  England  and  constantly  reaches  the  Assam  valley  and  the 
most  Eastern  Hills  of  Northern  India.  It  has  been  much  discussed  and 
written  about,  but  we  are  not  aware  of  any  one  really  good  account  of 
its  life  history,  depredations  and  movements.  In  India  it  is  destructive 
only  in  the  dry  areas  of  the  Punjab,  since  only  in  these  docs  it  breed ;  the 
swarms  of  adults  can  be  frightened  away,  but  it  is  the  hoppers  (Plate  IV) 
which  are  really  destructive.  The  student  should  see  the  article  on 
“Locusts  in  India”  in  the  Agricultural  'Journal  of  India,  Vol.  II,  p.  238, 
and  consult  the  voluminous  literature  on  the  subject.  Acridium  suc- 
cinctum,  Linn.  (Plates  II  and  III)  lias  been  the  subject  of  investigation 
recently  and  while  we  require  to  know  more  of  its  enemies,  its  move¬ 
ments  and  life  history  are  well  known  (Mem.  Agric.  Dept.  India,  Ent. 
I,  “  The  Bombay  Locust  ” ).  The  most  interesting  point  is  the  very 
curious  colour  changes  which  are  more  complex  than  in  the  Migratory 
Locust.  The  following  extract  is  interesting  as  it  almost  certainly 
refers  to  this  species  : — 

“  A  friend  of  Mr.  Kirby  informed  him,  that  at  Poona  an  immense 
cloud  of  locusts  ravaged  all  the  Mahratta  territory,  and  was  thought  to 
have  come  from  Arabia,  This,  indeed,  was  a  most  astonishing  swarm, 


Schizodactylus  whose  habits  place  it  amonj 
lids.  Elsewhere  are  few  which  become  sufl 
tractive  to  cultivated  plants.  These  insecti 
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Cjonocephahnae. — Gonocephalws  includes  narrow  grasshopper-like 
forms  which  live  in  grass.’^Their  eggs  are  laid  in  the  stems  of  grasses 


Pig.  34 — CONOCEPHALUS  INBICUS  REDT. 


and  the  insects  of  all  ages  are  found  in  waste  lands  and  long  grass. 
The  males  produce  a  sustained  shrill  note  which  is  exceedingly  difficult 
to  locate  and  the  shrill  music  heard  in  long  grass  is  mainly  produced 
by  these  species.  C.  indicus,  Redt.  and  C.  pallidus,  Redt.  are  the 
common  species. 

Mecopodinae. — Meeopoda  elongata  (fig.  30)  is  a  very  large  form,  of 
a  dark  brown  colour,  of  the  "  dead-leaf  ’  ’  tint,  the  tegmina  often  with 
markings  such  as  are  found  on  decaying  leaves  ;  it  is  found  sparsely 
over  the  plains,  among  trees  and  not  in  the  open.  ‘ ' 

Pseudophyllinae. — Sathrophyllia  includes  the  large  flattened  forms 
coloured  like  bark,  which  are  found  sitting  motionless  on  the  bark 
of  trees  by  day  and  are  active  by  night.  Their  roughened  upper 
surface,  their  colouring  in  dull  shades  of  brown  and  grey,  their 
flattened  form  and  motionless  attitude  pressed  against  the  bark  renders 
them  a  very'  notable  case  of  cryptic  form  and  colouring  and  they  are 
extremely  difficult  to  see. 

Collecting. — Locustids  are  best  collected  by  careful  search  among 
grass,  on  bushes,  on  the  bark  of  trees,  under  the  loose  sheets  of  bark  that 
are  found  on  some  trees  and  between  the  sheathing  leaf-stalks  of  palms. 
Rearing  is  apparently  possible  only  when  the  food  habits  of  the  young 
are  first  ascertained.  When  killed  (in  a  cyanide  or  B.  C.  bottle),  they 
should  be  pinned  through  the  right  tegmen,  the  left  tegmen  and  wings 
set.  Drying  must  be  very  thorough  as  the  abdomen  is  very  fleshy,  but 
if  properly  done,  stuffing  the  abdomen  with  carbolised  cotton  or  other 
similar  treatment  is  not  required. 


mV,  usually  long  filiform  antenna.  The  auditory  organ 
e  tibia.  The  wings  are  turned  orer  at  right  angles  from 
o  the  lateral  surf  are  of  the  body.  Tarsi  three-jointed  ; 
a  long  ovipositor. 

5  distinct  from  Locust  idee  in  the  tarsi  and  the  wings;  l 
sr,  a  group  which  contain  many  different  types  of  insects  I 
;  which  hardly  fall  into  one  | 

family  and  which,  with  further 
.  'jJ&.L*,***-..  knowledge,  will  probably  be 


positor,','  and  in  others  the 
wings  are  not  deflexed.  If 
we  remember  Schizodactylus  ' 
which  may  be  a  Gryllid,  and 
are  familiar  with  Gryllotalpa 
and  Tridaelylus,  it  is  easy  to 


Allowing  them  to  be  a  group  which  will  eventually  be  split  up  and  arc 
now  maintained  lor  convenience  rather  than  logical  feet  we  can  discuss 
them  individually  and  need  make  no  general  statements  about  the 
family  as  a  whole.  The  family  is  by  de  Sa-ussure  divided  into  seven 
tribes,  regarded  by  Kirby  as  six  sub-families.  The  following  key 
follows  de  Saussurc’s  arrangement  and  is  given  in  Sharp's  Insects 

1.  Antennae  ten-jointed;  posterior  tarsi  aborted.  Tribe  1.  Tri- 
iluctylides. 

r.  Antenna!  many  jointed;  posterior  tarsi  normal. 

2.  Tarsi  compressed,  the  second  joint  minute. 

3.  Anterior  legs  fossorial ;  anterior  tibia  at  the  apex  with  two  to 
four  divisions.  Pronotum  elongate,  ovate,  rounded  behind.  Female 
without  ovipositor.  Tribe  2.  Gnjllotalpides. 

S’.  Anterior  legs  formed  for  walking.  Ovipositor  of  the  female 
visible  (either  elongate  or  rudimentary). 

i.  Posterior  tibia  biseriately  senate.  Tribe  3.  Mynnecophilides. 

1’ .  Posterior  tibia  biseriately  spinose.  Ovipositor  straight. 

5.  Antenna  short,  thickish,  almost  thread-like'. '  Facial  seutellum  ex- 
sertod  between  antenna.  Posterior  tibia  dilated.  Gen.  Myrmecopkihi* 

ry.  Antenna  elongate,  setaceous.  Facial  seutellum  transveise, 
visible  below  the  antenna.  Tibia  slender. 

G.  Posterior  tibia  armed  with  two  strong  spines,  not  serrate  be¬ 
tween  the  spines.  Tribe  i.  Qryllides. 

6’.  Posterior  tibia  slender,  armed  with  slender  spines,  and  ser-. 
rate  between  them.  Tribe  5.  Oecanlkides. 

2’.  Second  joint  of  the  tarsi  depressed,  heart-shaped. 

3.  Posterior  tibia  not  senate,  but  biseriately  spinose. 

f.  The  spines  on  each  side  three  and  mobile  ;  apical  spurs  on  the 
inner  side  only  two  in  number.  Ovipositor  short,  curved.  Tribe  (1. 
Trujoniiiides. 

4’.  The  spines  numerous,  fixed.  Ovipositor  elongate,  straight. 
Gen.  Stcnogrylhis. 
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A  Metamorphosis. 


TV. — Mandiblesin  adult. 
Neuroptera 
Planipenuie 


(  Sialidfr.  Stalina:. — Antenna*  long,  wings 
|  not  reticulate.  No  eerci. 

[  Rap/tidiiiuc. — Prothorax  long. 

|  Punorpida. — Head  rostrate. 

Hemenbiidtf. — Antenna-  long,  wings  equal, 
much  reticulate,  no  cerci.  Tarsi 
5-jointed. 

it  ijrmelemtm  re.  — Antenna;  knobbed, 

Ascalaphince. — Antennae  knobbed, 
long. 

Nemopteritue. — Hindwings  long  and 

Mantispime. — F  o  r  c  1  e.  g  s  as  in 
Mantidre. 

Hemerobiintr.—  Antenna;  monili- 

Chri/sopina:.— Antennae  setiforni. 

Voniopteripjina;. — Wings  powdery. 


-No  Mandibles 
adult. 
Neuroptera 
Trichoptera. 


CPhrpyaneidw. — Wings  hairy,  an  anal  area  to 
I  hindwing,  which  is  longer  than 

forewing.  Coxae  long,  contigu¬ 
ous.  Tarsi  o-jointed. 


The  relationships  of  these  families  are  obscure,  and  it  is 
useless  to  attempt  to  derive  them  from  any  common  stock, 
lem  is  complicated  by  the  number  of  aquatic  families,  which  wc 
to  have  been  derived  from  terrestrial  air-breathing  forms.  E< 
semi-parasitic  Mallophnya  are  probably  derived  from  free-liv 
It  is  reasonable  to  accept  present-day  Tcrmilidw  us  a  separnt 
derived  possibly  from  forms  which  were  connected  with,  th 
ancestors  :  Embiidw  and  Psoculre  are  off-shoots  from  some 
form  of  Neuropteron  possibly  related  to  Fnrfieididw.  Fphcntt 
Odonata  are  derived  from  insects  found  far  back  in  gcologii 
which  had  probably  a  common  ancestral  race,  which  was  t< 
the  Perlidae  are  related  to  the  Epheiiinidcr  and  probably  air 
branch.  Sialidw  and  Panorpidw  may  be  branches  from  one 
which  metamorphosis  was  developed,  and  from  which  came, 
the  Ifemerobiidrr.  Tricliiifilera  also  remain  and  in  the  absene. 
it  mav  perhaps  be  placed  as  an  offshoot  of  the  ancestral  race 


5  probably 

e  may  take 
qual'lv  the 
ing  forms, 
le  branch, 
ic  Blattid 


no 
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temstml  ancestor  of  the  PUmvpemua.  Quite  possibly  this  branch 
Icttcls  on  from  s n  ancestor  of  the  prcseii  t  Tnchaptera  to  the  Lepidoptera, 
the  ancestor  of  Mtcropten/x  and  of  Trichoptern  being  the  same  and  liras 
giving  the  point  of  contact. 

Mallophaga. — Biting  Lice. 

Small  wingless  insects,  nearly  all  parasitic  on  birds.  They  have  biting 
mouthparls  and,  the  body  is  flattened,  the  head 
often  large  and  broad. 

The  Mallophaga  or  Bird-lice  are  sometimes  confused  with  tli ePedi- 
culidee  (Head-lice  and  body-lice).  Although  both  are  parasitic  on  warm¬ 
blooded  animals  and  have  somewhat  the  same  appearance,  they  are 
quite  distinct,  the  Pediculidce  being  sucking  insects,  allied  to  Hemiptera, 
while  the  Mallophaga  have  well-developed  biting  mouthparts  and  never 
suck,  living  on  the  dry  skin,  scurf,  and  feathers  of  their  hosts.  Their 
relationship  to  other  insects  is  doubtful,  and  Kellogg,  who  has  mono¬ 
graphed  the  group  (Genera  Insectorum  Fasc.  6fi)  reckons  them  as  a 
distinct  Order.  Mallophaga  spend  their  whole  life  on  the  host,  and  soon 
die  when  removed  or  when  the  body  of  the  host  becomes  cold  in  death. 
Observations  on  their  life-histories  are  for  this  reason  difficult,  and  little 
is  known  except  that  the  metamorphosis  is  incomplete.  Kellogg  puts 
the  known  species  at  over  a  thousand,  and  a  large  number  of  these  are 
restricted  to  one  definite,  species  of  bird  ;  others  are  found  on  several 
different  birds,  but  usually  these  birds  either  are  accustomed  to  associate 
one  with  another  in  Hocks,  or  belong  to  closely  related  species,  though 
these  related  species  may  occur  only  in  widely  separated  parts  of  the 

Kellogg  explains  this  curious  fact  by  reference  to  the  sedentary 
mode  of  life  of  the  insects,  which  prevents  their  spreading  from  bird  to 
bird  except  by  actual  contact.  He  supposes  that  the  species  of  Mallo¬ 
phaga  have  remained  unchanged  since  the  remote  periods  when  many 
different  species  of  birds,  (now  settled  in  different  parts  of  the  globe  and 
separated  from  their  near  relations,)  had  not  yet  diverged  or  evolved 
from  their  common  ancestral  species.  Those  ancient  bird-lice  which 
infested  the  ancestral  bird  continued  to  infest  the  ancestral  bird's  des¬ 
cendants:  even  though  these  descendants  in  time  diverged  into  several 


mallophaga. 


distinct  species,  the  conditions  of  life  remained 
so  much  like  what  they  had  always  been  that 
the  bird-lice  have  to  this  day  retained  the 
same  specific  characters  which  they  possessed 
in  those  far-off  times. 

A  few  MaUopftaga  (about  50  known 
species)  are  found  on  Mammals,  and  they  are 
distinguished  from  the  bird-mfestmg  species 
by  having  single-clawed  feet ;  the  species  on 
birds  have  two  claws.  The  mammalian  hosts 
include  moat  of  the  domestic  animals,  as  well 
as  others  of  very  various  kinds.  Kellogg’s 
classification  into  families  is  as  follows: — I 
have  included  the  names  of  the  principal 
genera  in  each  family. 

Antenna)  visible,  3  or  5-segmented;  no  maxillary  palpi;  mandibles 
vertical;  meso-  and  meta-thorax  usually  fused.  Sub-order 
Ischnoeera. 

Antenme  3-segmented ;  tarsi  with  1  claw ;  infesting  mam¬ 
mals.  Family  Trichodectidm.  Genus  Trichodcctes  45  sp. 

Antennae  5-segmented  ;  tarsi  with  2  claws ;  infesting  birds. 
Family  Phidopteridre.  Chief  genera  Docophnrus  215  sp. 
Nirmus  22S  sp.  Lipeiirus  181  sp. 

Antennae  concealed  4-segmented;  with  4-jointed  maxillary  palpi; 
mandibles  horizontal ;  meso-meta -thoracic  suture  usually  visible. 
Sub-order  Ambli/rem. 

Tarsi  with  1  claw;  infesting  mammals.  Familv  fipropidw. 
Genus  Gi/ropus  7  sp. 

Tarsi  with  2  claws;  practically  all  infesting  birds.  Family 
Liotheida'.  Chief  genera  Colpoccplmlitm ,  Mcitopon  211  sp. 

Kellogg’s  list  dees  not  record  any  species  as  coming  from  India. 
(Perhaps  Trichodectes  litjris,  taken  from  a  .tiger  is  from  this  country.) 
If,  however,  one  takes  the  trouble  to  examine  a  few  birds,  especially  at 
the  l  oots  of  the  feathers  about,  the  neck  and  base  of  the  wings,  it  will  mil 
be  long  before  these  insects  are  discovered,  and  evidently  there  must 
be  a  large  number  of  Indian  speries.  Those  named  bv  Kellogg. aslinving 


Tcrmcs  faialis,  Kon.,  from  Ceylon  and  India. 
Termes  few,  AVastn,,  from  Burmali. 

Termcs  Horni,  AVaam.,  from  India  and  Ceylon. 


PLATE  VIII.—1 Termks  Obbsus. 


Reduced  three  times.  * 
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and  though  the  insects  appear  for  instance  in  every  part  of  the  Pusa  es¬ 
tate  (1,300  acres),  no  nest  can  be  found;  excavations  made  at  the  spot 
whence  the  winged  forms  emerged  in  a  great  swarm  revealed  nothing. 
Usually  the  queen  is  found  in  a  cell  deep  in  the  nest,  with  fungus  cham¬ 
bers  round;  her  eggs  are  found  in  masses  in  cells  in  the  fungus  bodies, 
small  soft  white  eggs  from  which  the  tiny  white  nymph  hatches. 

The  fungus  bodies  are  found,  flattened  and  concave  below,  rest¬ 
ing  on  the  floors  of  the  cells  in  the  soil  but  not  touching  the  walls  or  the 
roof;  they  are  sponge-like,  with  ramifying  cavities  on  the  walls  of 
which  the  fungus  fruits  grow  in  the  shape  of  small  round  white  knobs. 
(Plate  VIII.) 

The  forms  this  termite  takes  are  shown  in  the  figures.  We  believe 
this  to  be  the  termite  responsible  for  all  the  damage  done  to  crops,  trees 
and  buildings  in  India,  and  it  is  to  be  hoped  that  a  really  thorough  in¬ 
vestigation  may  some  day  be  made  into  its  economy  and  habits. 

For  a  list  of  insects  found  in  its  nests  see  below  under  Myrmc- 
cophilous  Insects  (after  Paussidaj). 


Psociiue. — Book  Li 
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fifth  of  on  inch  long.  Mir  largest  never  exceeding  one-third  of  an  inch. 
'I’Ih'.  antenna1  are  slender,  moderately  long;  there  are  simple  and  com¬ 
pound  eyes.  The  mouthparts  are  peculiar,  and  are  apparently  very 
greatly  modified  biting  mouthparts,  small  and  inconspicuous.  The 
wings  and  legs  are  well  developed,  the  former  with  comparatively  few 
veins.  Males  and  females  are  similar  in  general  appearance. 

The  life  history  is  very  imperfectly  known.  Eggs,  often  covered 
with  exercmentitious  matter,  are  laid  under  webs  produced  by  the  pa¬ 
rents  from  silk  excreted  from  the  mouth.  The  young  are  nymphs  simi¬ 
lar  to  the  adults  in  general  features  and  found  gregariously  with  them. 
One  species  seems  to  be  common  in  the  plains,  its  eggs  being  laid  on  the 
leaf  under  webbing.  A  far  larger  and  brighter  species  is  found  in  the 
moister  parts  of  India  on  tree  trunks  ;  this  appears  to  be  Psocus  lem~ 
nisctilus.  End!.,  found  also  in  Java.  The  species  live  in  the  open  on 
bark,  under  leaves,  in  damp  places  under  shelter,  on  leaves;  their  food 
consists  of  animal  or  vegetable  matter  in  the  form  of  fungi,  moulds, 
bark,  etc.  Others  ( Atropides )  live  in  houses  in  damp  close  situations,  a 
damp  wall  being  a  favourite  place.  The  commonest  species  lives  thus 
in  houses,  in  damp  paper,  in  damp  corners,  and  this  attack’s  and 
destroys  dried  insects.  New  insect 
store-boxes,  if  damp,  breed  them  in 
great  abundance,  the  little  insects  ap¬ 
parently  finding  food  upon  the  damp 
paper :  when  insects  specimens  are  put 
in,  they  feed  within  these  and  in  time 
destroy  them. 

The  number  of  species  of  Psoc-ids  is 
apparently  a  large,  one,  but  as  little 
attention  is  paid  to  them,  few  arc 
described.  Two  sub-families  are  re¬ 
cognised,  the  winged  Psuchue  with, 
ocelli,  the  Atropinai  which  have  rudi¬ 
mentary  or  no  wings  and  no  ocelli. 

Dr.  Enderleins’  paper  (Die  Copeog- 
nathen  des  Indo-australischen  Gebiet) 
enumerates  ten  species  of  the  former  from  the  Indian  region,  chiefly 
collected  by  Biro.  One  European  species  has  been  found  in  the 
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Himalayas,  the  remaining  species  are  local.  Scarcely  anything  can  lie 
said  to  be  known  of  the  family  in  India,  their  minute  size  and  extreme 
delicacy  being  unfavourable  to  collection  and  preservation. 

Tiie  recorded  species  are  : — 

Psocus  lony  korn  is. — F . 

Psocus  nebuiosus. — !St. 

Psoctis  taprobunas. — Hag.  var.  bnujulensis.  Kolia*. 

Pawns  cine  reus. — Euderl. 

Lopostujma  indieum. — Enderi. 

Caxilius  himalayanus. — Enderi. 

A-mph i psocus  p ihs us.~M  acl . 

Ecfopsocus  denudalus. — Enderi. 

Mpopsocus  fratern  us. — Hagen. 

Perientomum  morosuni. — Hagen. 

Lepium  chrysochlonmi  End . — (Spol.  Zeyl.  1‘JOO,  p.  8J). 

None  are  of  the  smallest  economic  importance  though  the  insect 
eating  one  {Atropos  sp.)  is  a  great  nuisance  in  the  rains  when  specimens 
cannot  be  kept  dry.  The  study  of  these  insects,  especially  in  the  moister 
parts  of  India,  would  very  greatly  increase  our  knowledge  of  the  group 
and  yield  valuable  results  from  the  biological,  as  from  the  systematic 
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Jf  we  exclude  tire  purely  social  insects,  in  which  for  the  good  of  the 
community  there  is  a  well  marked  division  of  labour  accompanied  by 
polymorphism,  we  find  that  the  great  mass  of  insects  are,  as  far  as  we 
know,  wholly  solitary.  Consider  the  commonest  insects  there  are  about 
us,  and  watch  their  ways  ;  all  live  for  themselves  individually  and  appear 
to  take  no  notice  of  each  other,  except  when  impelled  by  the  mating 
instinct.  It  is  perhaps  safe  to  say  “  apparently  because  for  all  we 
know  there  may  be  modes  of  inter-communication  not  revealed  by 
external  movements,  as  there  must  be  certainly  in  some  species  of  ants. 
There  are,  however,  a  small  number  of  insects  constantly  gregarious,  as 
apart  from  Social  *’  and  if  is  these,  forms  we  propose  now  to  mention. 
The  student  will  think  of  insects  that  migrate  but  these  are  gregarious 
only  when  this  migrating  instinct  overtakes  them  and  at  other  times  arc 
wholly  sohtarv. 
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three-jointed  tarsi ;  as  a  rule  there  are  two  long  anal  oerci  (except  in 
Nemoura).  They  are  inconspicuous  insects  of  which  apparently  no¬ 
thing  is  yet  known  in  India.  In  general  the  Perlida^  are,  in  the  immature 
stages,  aquatic ;  the  eggs,  laid  on  the  surface  of  the  water,  sink  to  the 
bottom  and  hatch  to  active  nymphs ;  these  are  flattened,  with  an 
elongate  body,  the  head  with  biting  mouthparts ;  air  is  obtained  by 
means  of  tufts  of  gill  filaments ;  two  long  many-jointed  cerci  terminate 
the  abdomen.  Those  known  elsewhere  are  predaceous,  and  arc  found 
under  stones  or  at  the  bed  of  rapidly  flowing  streams.  The  full  grown 
nymph  is  said  to  crawl  out  of  the  water  before  the  emergence  of  the 
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side  of  tlio  body  in  the  nymphs,  as  in  the  Orthoptera,  and  the  metamor¬ 
phosis  is  thus  an  incomplete  one.  Tt,  is  more  complete  than  in  the 
Orthoptera,  as  there  is  one  sudden  change  from  nymph  to  adult,  when  the 
insect  from  being  a  repulsive'  crawling  creature  becomes  suddenly  winged 
and  aerial  ;  but  it  is  incomplete  in  the  sense  that  there  is  no  resting 
pupal  stage  as  in  the  Hymenoptera. 

It  is  impossible  to  discuss  the  extremely  interesting  variations, 
which  are  found  in  the  nymphs  of  various  species,  in  themanner  of  life  and 
respiration  ;  the  aquatic  insect  fauna  of  this  continent  appears  to  be  a 
sealed  book  and  nothing  is  known  in  detail.  Nymphs  have  been  found 
living  in  dried  up  pools,  apparently  not  injured  by  the  absence  of  water 
and  obtaining  air  directly.  It  is  doubtful  to  what  extent  this  occurs, 
and  whether  there  are  any  species  that  live  so  habitually. 

Odonata  are  found  abundantly  throughout  the  plains  and  in  forest 
areas. .  The  number  of  species  is  very  large  and  an  account  of  the  family 
as  it  occurs  in  India  is  much  wanted.  The  imagines  have  quite  peculiar 
I  habits,  and  are  very  characteristic.  They  play  a  large  part  in  the  des- 
p  traction  of  smaller  winged  insects,  especially  flies,  their  appetite  being 
apparently  insatiable.  It  is  often  observed  that  each  individual  has 
its  own  beat  and  it  is  know'll  that  when  they  'are  abundant,  each 
confines  his  operations  to  a  particular  spot,  returning  to  rest  on  the 
same  twig. 

The  length  of  the  life  is  not  known  but  it  is  apparently  long  both  in 
the  nymph  and  the  adult  condition.  A  few  dragon-flies  are  among  the 
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Panorpid*. — Scojrpion-ffies.  _ 

Head  prolonged  into  a  distinct  beak  with  biting  mouthparts.  Two  pairs 
of  wings  of  equal  size  held  at  an  angle  (or  wingless.)  The  male 
with  the  apex  of  the  abdomen  turned  up,  the  apical  joint  swollen,  as 
in  a  scorpion.  Tarsi  five-jointed. 


These  singular  insects  are  at  once 
recognizable  from  the  peculiar  head. 
They  are  of  moderate  size,  found  flying 
in  wooded  places,  and  easily  distinguish¬ 
able.  The  antennae  are  long ;  the 
h  wings  moderately  large  and  held  out 
t|  from  the  body.  The  abdomen  is 
|j  long,  in  the_male  turned  up  as  in  a 
!j  scorpion’s  tail,  in  the  female  straight 
:  and  tapering. 
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they  haunt  s 


nearly  equal  size,  with  a  great  number  of  reins.  The  larger  species  have 
large  red-brown  or  black  blotches  on  the.  wings,  the  smaller  have  hyaline 
immaculate  wings.  The  abdomen  is  long  and  slender,  stretching  be¬ 
tween  the  long  wings  which  are  held  in  a  sloping  manner  over  the  abdo¬ 
men.  The  legs  are  comparatively  short,  robust  and  spiny,  enabling 
the  insect  to  cling  tightly  to  plants.  Males  and  females  are  similar  in 
appearance,  as  a  rule,  the  male  sometimes  distinct  by  the  possession  of 

The  life,  history  of  the  known  species  is  uniform  throughout  the 
group.  The  eggs  are  laid  in  sand  or  earth  ;  the  larva  that  issues  is 
flattened,  the  head  large  and  flat,  the  thorax-  and  abdomen  stout.  The 
head  is  elastically  attached  to  the  prothorax  and  has  a  large  degree  of 
motion.  Projecting  in  front  of  the  head  are  immense  jaws,  long  and 
curved,  which  are  made  up  of  the  true  mandibles  and  maxillae  combined. 
The  slender  maxilla  lies  in  a  groove  of  the  lower  side  of  the  mandible,  and 
the  two  together  form  an  imperfect  tube,  liquid  ascending  between  the 
two  structures  into  the  mouth.  This  is  an  adaptation  which  enables  the 
insect  to  suck  the  blood  of  its  victims  and  food  is  taken  in  no  other  way. 
The  larvae  live  a  free  wandering  life  or  live  in  pit's'in  sand.  The  free- 
living  ones  lurk  among  vegetation  and  capture  small  running  insects. 
They  are  a  portion  of  the  surface  living  insects  which  are  so  abundant 
in  dense  vegetation  Some  species  are  common  in  damp  localities,  the 
iniago  found  in  long  grass,  the  larvae  living  a  free  life  in  the  grass  and 


/capturing  insects.  The  most  familiar  species  live  in  pits  in  sand ;  the 
■  larva  prepares  these  pits  in  a  very  ingenious  manner.  It  commences 
j  by  going  round  in  a  circle,  moving  backwards,  its  body  making  a  furrow 
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The  following  are  recorded  from  India  by  Ulmer  (Zeitsehr.  Wise. 
Insectenbiol,  1905,  pp.  16,  68,  119,  and  Genera  Insectorum,  Tricliop- 
tera,  1907). 


1.  Phryganeidai 

2.  (Limnophilidas). 

3.  Sericostomatidse 


4.  Leptocerida; 


5.  Hydropsycliid.e 


6.  Polycentropidai 

7.  Pliilopotamid* 


8.  Khya 


opliilidie 


9.  Hydroptilida: 


1.  Neuronia  maclachlani,  Wli.  (India) . 

2.  Dinarthrodcs  armata,  Ulm.  (Assam). 

3.  Dinarthrorum  ferox,  Macl.  (North 

India). 

4.  Dinarthrella  destructor ,  Ulm.  (Darjce- 

ling). 

5.  NotcmatoHca  mayna,  Wlk.  (India,  etc.). 
0.  Notanatolica  vivipara,  W.  M.  (Calcutta). 

7.  Lcploccrus  indieus,  Wlk.  (Bengal,  its 

systematic  position  doubtful). 

8.  Sctoeles  argent  if  era,  Macl.  (North-Wes¬ 

tern  India). 

9.  Polymorphanismus  nigricornis.  Wlk. 

(North  India). 

10.  Aethaloptera  sexpmwtata.  Kol.  (India). 

11.  Hydropsyche  asiutica,  Ulm.  (Sikkim). 

12.  Hydropsyche  luctuosus,  Ulm.  (Sikkim). 

13.  Plectronemia  aurca,  Ulm.  (Sikkim). 

11.  Plectronemia  nauasi,  Ulm.  (Sikkim). 

15.  Dipseudopsis  indica,  Macl.  (India). 

]G.  Stenopsyche  griseipennis,  Macl.  (India, 

17.  Rhyacophila  anatina,  Nort.  (Kliasis). 

18.  Rhyacophila  curcata,  Mort.  (Kliasis). 

19.  Rhyacophila  inrotispicuii,  Mort.  (Kliasis). 

20.  Rhyacophila  lanceolate,  Mort.  (Kliasis). 

21.  Rhyacophila  scissa,  Mort.  (Kliasis). 

22.  Rhyacophila  tecta,  Mort.  (Kliasis). 

23.  Rhyacophila  nanialata,  Jlorl.  (Trichi- 

nopoly). 

21.  Ithytriehia  ciolacea.  Mort-.  (Kliasis). 

25.  Mtianatrichia  siugalaris,  Ulm.  (India). 
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Two  pairs  of  wings  of  almost  equal  size,  hyaline  and  with  few  veins.  The 
antennas  simple,  straight  or  elbowed.  The  mouthparts  mandibulate, 
the  labium  and  maxillae  formed  in  9ome  cases  into  a  lapping  tongue. 
The  thorax  complex,  the  parts  accurately  coradapted  to  form  a  rigid 
whole.  An  extensible  ovipositor  is  present.  Metamorphosis  complex, 
the  larva  freeliving  or,  more  usually,  dependent  for  food  on  a  host  or 
on  the  parent  and  in  this  case  a  white  apodousgrub.  In  both  the  latter 
the  imaginal  life  is  the  active  period,  usually  of  long  duration.  The 
order  includes  herbivorous  insects,  feeding  in  or  on  plants,  parasites 
in  insects,  stinging  predators  feeding  their  young  on  paralysed  insects 
and  spiders,  and  social  or  solitary  insects  deriving  their  food  from 
flowers,  from  waste  matter  (scavengers)  or  from  living  insects. 

The  sawflies,  gallflies,  ichneumons,  cuckoo-wasps,  bees,  ants  and 
wasps  which  make  up  this  order  are  readily  recognised  in  the  field:  the 
order  is  a  very  large  one,  with  a  great  number  of  known  species,  and 
perhaps  a  "greater  number  of  undescribed  species  than  any  order  except 
Diptera.  It  includes  insects  of  the  very  highest  importance  to  agricul¬ 
ture.  and  some  of  great  economic  value  but  few  that  are  destructive  to 
crops  or  merchandise. 

The  classification  of  this  large  orderis  simple,  and  though  authors  do 
not  agree  as  to  the  details,  the  broad  lines  are  generally  accepted.  Ash- 
mcad  has  revised  the  whole  classification  and  introduced  a  new  nomen¬ 
clature.  but,  while  this  is  accepted  in  America,  it  is  not  that  accepted  in 
Europe  and  differs  from  that  still  adhered  to  in  England.  We  must  heTe 
follow  the  Fauna  of  India.  The  order  is  divided  into  Sessih'ventrcs,  will) 
the  abdomen  broadly  attached  to  the  thorax,  and  Pctiolnta  with  the 
abdomen  connected  to  the  thorax  by  a  petiole.  The  SessiUveiUres  in¬ 
clude  only  three  families  of  phytophagous  insects,  which  are  borers  in 
plants  or  feed  on  leaves.  The  Petiolatj  includes  the  remaining  2-1 
families,  which  fall  into  three  series  The  Parasitica,  with  divided 
trochanter  and  extruded  ovipositor,  the  TahaUfera  and  Arutcata  with 
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formed  into  nodes,  and  the  Fossores  without  any  of  these  characti 
The  classification  of  the  order  falls  as  in  the  following  table 

Sessiliventres. 

(Phytophaga). 


(Cephidai). 

Siricidse. 


Cynipids. 

Proctotrypidee. 

Chalcid®. 

Dryinidie. 

Ichneumonida'. 

Braconidic. 

Step'hanidse. 

(Megalyrid®). 

Evaniida;. 

(Pelecinid®). 

Trigonalidre. 

Chrysid®. 

Mutillida1. 

Thynnidie. 


(Sapygidio). 

Pompilidre. 

Sphegidre. 

Diploptera.  Eumenido?.. 

Vespidie. 

(Masaridas). 


Formicidi 


Anthophila. 


ttempt  to  grapple  with  the  Parasitica, 
the  absence  of  the  .Fauna  volume,  be 
ons  in  this  group  are  badly  wanted  and 
n-  collecting  and  research,  specially  in 
the  pioneer  work  of  listing  and  describ- 


PLATE  IX. — Athalia  Proxima. 
The  Mustard  Sawelt. 


Fig.  1.  Young  larva. 

„  2.  Half-grown  larva. 

„  3.  Full-grown  larva. 

„  i.  Larva  feeding  on  mustard  leaf. 


Single  Cocoon. 
Parasite. 

(Reprinted  from  Memoirs, 
Entomology,  Vol.  I,  No.  6.) 
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abdominal  segments.  This  character  at  once  distinguishes  it.  as  no  Upi- 
dopterous  larva  has  more  than  five  pairs  of  prolegs.  The  larva  lives 
openly,  feeding  on  leaves ;  in  some  the  hind  end  of  the  abdomen  is  more 
flexible  and  tapering,  and  is  twisted  round  in  a  characteristic  manner  to 
give  support  to  the  insect.  The  larva  of  Alitalia  proximo,,  King.,  the 
commonest  plains  species,  feeds  on  mustard  and  Crucifer®  generally  ; 
its  life-history  is  'described  elsewhere  (Mem.  Agric.  Dept.,  India, 
Entom.  I,  No.  (i).  It  is  undoubtedly  an  immigrant  from  the  hills 
which  has  adapted  itself  to  life  in  tropica!  India  by  a  prolonged  period 
of  rest  during  the  hot  months.  The  pupa  is  concealed  in  a  cocoon 
between  leaves  or  in  the  ground.  It.  is  recorded  that  parthenogenesis 
occurs  in  this  family;  this  does  not  appear  to  be  the  case  with  A. 
proximo,  where  both  sexes  occur  and  coupling  takes  place  normally. 

The  family  is  a  large  one  with  over  2,10t)  species  described  of  which 
00  are  known  from  India,  being  mainly  species  collected  in  Assam,  Bur¬ 
ma  and  Simla.  The  hill  fauna  is  very  much  larger  than  that  of  the 
plains  but  the  large  number  described  is  partly  due  to  the  fact  that  this 
group  has  been  collected  there  and  has  not  been  worked  at  in  the  plains. 
Cameron  has  described  the  majority  of  the  species  within  the  last 
ten  years.  Only  two  species  are  known  from  the  plains  of  which  Alita¬ 
lia  proximo,  Klug.,  alone  has  been  reared.  (Plate  JX.)  The  most 
recent  catalogue  is  tint,  of  Konow  in  Genera  Inscclorttm. 


HYMENOPTERA  PARASITICA. 


From  practically  every  herbivorous 
we  rear  parasites  belonging  to  this  group, 
get  one  or  more  egg  parasites,  and  one  or 
also  that  these  parasites  have,  their  par 
they  are  parasites  on  parasites).  Thus 
several  species  of  parasitic  hymenoptera. 
is  one  of  vast  extent  and  number;  it  is  a 
tracted  sufficient  attention ;  Indian  form; 
variety  of  somewhat  inaccessible  public; 
from  specimens  collected  in  the  hills;  we 
which  will  require  much  time  for  identification  and 
lion  of  having  a  great  mass  of  material  which  has 


nseet,  as  from  many  others. 
From  a  single  species  we  may 
lore  larval  parasites ;  wo  find 
iites  (called  Iti/jierpantsiles  as 

It.  will  be  seen  that  this  group  ■ 
none  whose  study  lias  not  at- 
iave  been  described  (in  a  great 
ions)  by  Cameron  and  others 
iliundnnt  species 


re  thus  in  a  posi- 


and  w 


it  attempt  ti 


these  as  of  other  parasitic  Hymenoptera  are  being  found  or  reared 
and  the  family  is  probably  an  extremely  important  one. 

SceK o  acte,  Wlk.,  and  Epyris  orientalis,  Cam.,  are  recorded  as  well  as 
'  PltUygaster  oryza.  Cam.,  bred  from  the  maggots  of  Cecidomyiu  oryztv, 
W  .  M.  A  species  of  Scelic  attacks  the  eggs  of  the  Bombay  Locust, 
Acridittm  succinclmn,  Linn.  ;  f/adromlus  sp.  and  'Tdenoimts  sp.  were 
reared  from  insect  eggs  and  Tdenoimts  sp.  from  the  eggs  of  Scirpo- 
phatjn  auriflua,  Zell.,  a  Pyralid  moth.  Scdio  (Homalotylus)  terndnaUs, 
Say.,  is  a  parasite  upon  the  larva;  of  Chilomcnes  sexmaculala,  Fubr. 

THE  SIZE  OP  INSECTS. 

!ti  "  e  are  told  that  on  other  planets,  man  might  be  very  much  larger 

|i  than  he  is  on  earth  on  account  of  the  less  force  of  gravity  due  to  the 
|  smaller  bulk  of  the  planet.  That  is,  the  Mammoth  or  some  prehistoric 
j  reptile  represents  the  maximum  size  attainable  on  earth  simply  because 
i;  the  bones  requisite  to  support  a  larger  animal  and  to  bear  the  muscular 
!  strains  set  up  in  moving  it  could  not,  with  the  material  of  which  bones 
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Other  factors  probably  are  the  very  great  specialization  insects 
display  ;  we  may  imagine  a  caterpillar,  if  omnivorous  and  without 
enemies,  growing  to  the  limit  of  the  size  that  its  .  chitinous  legs,  and 
prolegs  could  bear  ;  it  might  perhaps  be  six  feet  long  and  a  foot  high, 
walking  along  like  a  vast  worm  and  browsing  happily  in  the  pasture. 
But  there  are  no  omnivorous  caterpillars  (plants  protect  themselves 
too  well  with  poisons  and  other  devices),  the  vast  number  and  variety 
of  species  are  correlated  with  great  specialisation  and  whether  from 
the  limitations  of  chitin,  or  from  the  difficulties  of  metamorphosis, 
such  vast  creatures  do  not  exist. 

Possibly  insects  are  dominant  because  they  are  small,  reproduction 
can  be  quick  and  vast,  an  egg  can  contain  enough  food  to  produce  an 
active  self-supporting  larva  ;  the  difficulties  of  viviparism  ale  avoided 
and  the  mother  need  not  live  over  to  care  for  her  young.  When  the 
seasons  are  unfavourable,  the  female  waits  with  her  store  of  undeve- 
( loped  eggs  till  the  season  is  favourable.  Above  all,  where  there  is  one 
vast  animal  like  a  cow,  conspicuous  and  slow  breeding,  you  may  have, 
in  equal  bulk,  a  horde  of  scattered  insects,  ready  to  concentrate 
(themselves  on  one  point  but  capable,  in  times  of  stress,  of  diffusion 
over  wide  areas  and  in  inappreciable  amount,  ft  is  the  case  of  the 
fly  which  eats  the  carcase  quicker  than  the  lion,  because  the  concen¬ 
trated  effort  and  increase  of  a  thousand  small  creatures  outweighs  the 

The  insect,  with  the  lion,  endures  times  of;  .starvation  but  of  a 
thousand,  perhaps,  ten  insects  survive,  whereas  the  one  lion  dying  leaves 
none.  So  that  taking  lives  as  units,  the  small  insect  is  better  off  and 
it  may  be  that  in  the  very  limitations  of  chitin  and  metamorphosis  has 
lain  its  success,  since  strivings  after  niere  bulk  have  been  vain  where 
natural  effort  at  increase,  with  multiplication  of  species  and  function, 
has  enabled  the  insect  to  overrun  and  dominate  the  earth. 

Deyintd-v,. 

Female  n:it,h  the  foreleg  modified  to  form  a  pinecr. 

A  family  of  nearly  200  species  of  small  insects,  usually  included  in 
Proclotri/pidce,  and  distinguished  by  the  fact  that  the  fore  tarsus  is 
modified  in  the  female  to  form  a  pincer. 

This  modification  of  the  foreleg  is  connected  with  the  habits  of  the 
(insect ;  according  to  Kieffer,  the  female  seizes  the  nymph  of  the  Ilomop . 
herons  insect  she  attacks  by  means  of  the  pincers,  and  lays  one  or  two 
eggs  in  its  abdomen  ;  the  resulting  larva  develops,  emerges  and 
pupates  outside,  the  Homopterotts  nymph  dp’ing.  Three  species  only 
are  known  from  India  :  Dnjinus  Irifascialus,  Kieff.,  Prodryimis 
bifascialus.  Soy.,  and  Gonatopus  mamus,  Kieffer. 


Syntomosphyrum  (Cirrospilus)  sp.  is  reared  from  pup®  of  Ckilo- 
menes  sexmaculata,  F.,  a  Ladybird  beetle,  where  it  is  possibly  a  hyper¬ 
parasite  of  Scelio  (Homalotylus)  terminalis,  Say.,  which  parasitises 
this  beetle  grub.  S.  esmus,  Ry.,  has  been  reared  from  the  cotton 
aphis  (Aphis  gossypii,  Glov.)  in  which  it  is  possibly  a  hyperparasite 
of  Trioxys  sp.,  a  Braconid  parasite.  Omphalc  sp.  is  a  small  insect 
of  which  77  were  reared  from  the  grub  of  a  Cotton  Stem  Borer, 
Splumoplera  gossypii,  Kerr.  It  is  probably  a  hyperparasite  on  the 
true  parasite  of  this  beetle  grub.  Pteromalus  oryzm,  Cam.,  is  a 
parasite  of  the  grub  of  the  rice  weevil  CaUndra  oryzae,  L.,  and  keeps 
this  voracious  pest  in  check.  (I.  M.  N.)  Aplielinns  them.  Cam.,  is 
recorded  as  a  parasite  of  the  scale  insect,  Aspidiolus  there,  Mask.,  on 
tea  in  the  Kangra  Valley.  (I.  M.  N.)  A  species  near  to  Sycoryctes 


pUlippinensis,  Aslim.,  has  been 
reared  from  the  fruits  of  the  pipal 
(Ficus  religiose/. )  in  India,  and 
with  it  Goniogaster,  (Idarnes) 
stabilis,  Wlk.,  and  Sycophila 
deeatonioides,  Wlk.,  which  are 
parasitic  upon  it. 


banyan  tree)  ■.—Eupristina  maso- 
ni,  Saund. ;  Sycobia  bel.kyloides, 
Westd.  ;  .  WalhereUa  temeraria, 
Westd.  ;  Sycobidla  Saundersi, 
Westd.  :  Sycoscapta  insignia, 
Saund.  ;  SycoscaptcUu.  affims , 
Westd.  ;  Micranisa  (Idarnes) 
pteromaloides,  Wlk, 


Connected  with  these  fig  insects  are  parasites,  insects  very  closely 
allied  and  which  lay  their  eggs  in  the  larva;  of  the  fig  insects  in  the 
fig  gall  flowers  ;  Cunningham  does  not  appear  to  have  been  aware  of 
this  fact  or  to  have  known  what  fig  insects  he  was  dealing  with  and 
this  is  to  be  regretted  as  Ills  conclusions  may  require  to  he  vitally 
modified.  (This  applies  equally  to  the  same  author’s  chapter  in  that 
popular  but  inaccurate  work  ‘Pains  and  Pleasures  of  Life  in  Bengal.’) 
Fig  insects  seem  to  be  very  abundant  in  India,  and  a  great  number 
of  the  wild  figs  produce  large  crops  of  them.  The  question  has  a  special 
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the  host  is  not  known  and  we  are  not  aware  that  any  Indian  species 
lias  been  carefully  studied.  The  known  hosts  are  tabulated  here  : — 


liembex  sp.  parasitised  by  Hedychrum  lint  id  um.  Dolil. 


Odynerus  bipitsluhtns 
Mctjachik  jmterna. 


wont  kola 
Emncnes  pet.iolata 


„  petiolata 

„  flavopicta  S 

Odynerus  nmltipietus  .. 

Sceliphron  inti' ttde.no  ,, 

hlitmenes  diniidiati pennis  ,, 

Pckipreus,  sp. 

Eitmenes  coniea  ,, 

Sceliphron  coromandelirum  ., 
,.  madraspatanttni.  F.  .. 


liedyeliritm  flammulatum ,  Sill. 


Stilbum  cyamtmm,  Foist. 


Cltrysis  juscipcnnis,  JBr.  (see 
Jo.  Bo.  Nat.  Hist.  Soc.  XTJ, 
p.  585). 

Cltrysis  ain/ustala,  Mocs. 
Cltrysis  thtrya,  Bingh. 

Stilbum  eyrinttriini,  Foist. 

(vide  S.  spleiididmn.  Cretin,  in 
Jo.  Bo.  Nat.  Hist.  Soc.  XIV, 
p.  823). 

Stilbum  eyanuruni.  Foist. 
Cltrysis  orimitalis,  Guer  (Push). 

Cltrysis  jusci)mmis.  Br.  (Push). 
Ifedycliridiniu  riujosum,  Sm. 
(Smith). 


bilineatmn.  Sm. 


Chrtfsis  i’t)  puhrsrr  IIS.  Sill, 

(Smith  A.  M.  N.  H.  (2)  IX 
]'■  +5). 


Bingham  describes  four  sub-families  : 

Cleptinw.  Not  known  to  be.  Indian. 

Elltiinphm:  includes  ill  lain  pus.  llohiju/i/a.  llrdythtidiiim. 

Hedy  thru  in. 

Chrysidiwe  includes  Cltrymytmo ,  Stillmiii.  Cltrysis.  Eitrhroriis. 
Paniiifiina-  includes  Purnopt's. 

The  identilieation  of  these  genera  and  species  can  be  found  in  the 
Fauna  volume.  Hedychrmii  j/iimiiinhititm,  Sm.,  is  the  only  widespread 


PLATE  X. — Fossores. 


10. 

11. 


Eumencs  conica,  nest  seen  from  the  attached  side, 
green  caterpillars  and  a  feeding  larva. 

Nest  as  seen  from  outside. 

Tackyles  erythropoda, 

Azlata  agilis . 

Tachysphex  ieslacciccps. 

Nologonia  subtesselatct . 

Lyroda  formosa. 

Pison  r.tigosum. 


|  Trypoxylor, 


canalictdatnm. 


13.  P/ulanthtus  pulcherrimus. 
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rothing  appears  to  be  on  record  as  to  the  habits  of  this  family  in 
;  as  a  whole  they  are  probably  parasitic  upon  the  lame  of  Coleop- 


soil,  but  none  have  been  reared;  Froggatt  (Agri.  Gazette,  N'.S.  Wales. 
1902),  records  Dielis  formosa,  Guen.,  as  an  enemy  of  the  beetle  Xylolru- 
pes  australicus,  Thoms.,  in  Queensland  ;  the  wasp  burrows  down  to  the 
grub  in  the  soil,  stings  and  paralyses  it,  lays  an  egg  on  it  and  goes  away ; 
the  larva  on  hatching  devours  the  grub  and  pupates  there.  It  is 
highly  probable  that  our  species  have  similar  habits.  The  wasps  visit, 
flowers,  not  to  obtain  pollen  but  to  feed  on  nectar. 

S  Five  genera  and  87  species  are  recorded  as  Indian,  of  which  nine 
|!  are  common  in  the  plains. 

H  Ttpkia  rufo-jemorata ,  Sm.,  is  a  small  black  insect  with  red  posterior 
if  femora,  widespread  but  not  very  common.  G.  E.  Dutt  has  ascer- 
:  tamed  that  Myzine  dimiiiata ,  Guer.  (known  from  male  only),  couples 
with  M.  Madraspatana  Sm.  (known  from  female  only),  and  presumably 
they  are  one'  species. 

Scolia  includes  large  insects,  thickly  haired;  S.  quadripustulata, 
Fabr.  (Fig.  103),  is  the  very  common  species,  black  with  the  abdomen 
v  y  usually  red  on  the  side  and  sometimes 

across  the  upper  surface.  Elis  falls  into 

/  9f  \  common,  the  female  black  with  white 

across  the  abdomen  ;  the  latter  are  com- 
FlK'  10pr^TO°ATAA.',U"’KI  monly  captured  asleep  in  the  evening  or 
early  morning,  on  grass  stems  or  plants,  and 
it  is  no  uncommon  thing  to  see  a  number  settling  down  for  the  night 
on  a  convenient  cane  leaf.  Elis  thoracica,  Fabr.,  is  the  large  black  wasp 
that  frequents  cotton  flowers,  and  which  is,  perhaps,  an  important 
factor  in  cross-fertilisation.  IJaeos  analis,  Fabr.,  is  also  common, 
black  with  a  variable  amount  of  red  on  the  abdomen. 


POMHLID.H  (CeROPAMD/R). 

Pnmotiim  reaching  tie  insertion  of  the  icing*,  legs  long. 


Tile  Pompilids  arc  not  a  large  Ian 
conspicuous  of  tlic  Aculeat.es.  There 
well  as  very  small  ones.  The 
colouring  is  sometimes  dis¬ 
tinctly  warning,  but  not  in  all, 
the  deep  blue-black  of  Pom- 
pilus  analis.  for  instance,  not 
being  of  obvious  utility.  There 
are  no  striking  structural 
features  ;  the  males  are 
smaller,  the  abdomen  with 
one  more  visible  .  abdominal 
segment.  The  females  have 
somewhat  flattened  forelegs 
•  in  some  cases,  to  fit  them  for 
burrowing  and  excavating  in  soil. 


The  habits  of  some  Indian  species  are  known,  but  there  is  room 
for  much  observation.  As  a  whole,  these  insects  have  the  typical,  habits 
of  Fossores,  catching  their  prey,  stinging  it,  laying  it  up  in  a  convenient, 
place  for  their  young  and  depositing  an  egg  there.  Bingham  states 
that  “  Agenda,  Pseudagenia,  Paragcnin  and,  1  suspect,  Macromeris  too, 
construct  little  earthen  shells  for  nests.’'  Others  utilise  available 


Macromeris  viohteea,  Lepel.,  is  a  common  insect,  of  whose  habits 
practically  nothing  is  known.  Bingham  records  seeing  a  species  carry¬ 
ing  spiders,  and  G.  R.  Dutt  has  obtained  clay  cells  (stored  with  spiders) 
under  the  bark  of  old  trees,  made  of  mixed  mud  and  vegetable,  matter. 
Pseudagenia  Honda,  Guer.,  is  a  smaller  metallic  blue  insect  common 
throughout  India. 

G.  R.  Dutt  has  found  that,  Pseudagenia  Honda  makes  small  earth 
cells  under  the  bark  of  trees,  the  cells  (filled  with  spiders),  like  those  of 
Sceliphron  madraspatamtm,  but  smaller  and  always  in  pairs,  the  one  cell 
smaller  than  another.  From  the  larger  cell  the  female  emerges,  from 


the  wasp,  which  appears  afraid  of  the  death-dealing  jaws  of  the  arachnid 
and  so  approaches  with  great  caution.  It  turns  round  and  round  and 
occasionally  tries  to  jump  on  the  spider.  The  spider  continues  defend¬ 
ing  and  for  about  5  minutes  the  fight  goes  on.  The  fossorian. 
however,  knowing  the  weak  point  of  the  spider,  viz.,  its  inability 
to  strike  upwards,  waits  for  an  opportunity  to  jump  on  the 
spider.  At  last  by  a  clever  and  agile  jump  it  alights  on  the  spider 
and  takes  it  unawares-.  The  moment  it  is  on  the  spider,  it  never 
waits  for  a  second,  but  applies  the  sting  and  inoculates  the  poison, 
first  paralysing  the  victim’s  poisonous  weapons  from  below.  Then 
again  it  stings,  thrusting  the  lancet  along  the  side  of  the  cephalo¬ 
thoracic  shield.  The  spider  being  thus  paralysed,  the  fight  ends.  In 
some  cases  the  spider  proves  more  than  a  match  for  the  Salias,  in 
which  case  the  latter,  after  trying  its  best,  gives  it  up  and  fiics  away. 
After  making  sure  that  the  captive  is  helpless,  it  leaves  it  behind  and 
goes  searching  for  a  convenient  hole.  In  one  case  the  Saliits  was 
clever  enough  to  appropriate  the  hole  of  its  victim  itself.  In  this  case 
it  first  enters  the  hole  alone  and  remains  alone  for  some  time  under¬ 
ground  most  probably  inspecting  the  hole.  It  then  conics  bad;  and 
making  sure  that  the  spider  is  paralysed,  takes  hold  of  one  of  its 
chelicerae  with  its  mandibles  and  walks  had;  with  its  face  towards  the 
captive  to  the  hole.  When,  on  the  other  hand,  it  docs  not  like,  the 
spider’s  hole,  it  leaves  the  captive  and  goes  away  sonic  distance 
and  begins  to  search  for  a  convenient  nest.  In  one  case  the  wasp  lias 


mes  back  to  the  spider  tom; 
t  this  stage  if  the  captive 
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length,  the  forelegs  often  modified  for  digging.  Males  and  females  are 
superficially  alike,  the  latter  having  a  well  developed  sting.  As  in 
all  Aculeate,  there  is  no  free  life  history  and  none  are  social,  the  female 
storing  food  for  the  young.  The  larva  is  a  white  soft  grub,  without  legs 
and  with  a  small  head.  Pupation  takes  place  in  a  silken  cocoon. 

Sphegids  are  the  familiar  digging  wasps,  whose  prey  consists  of 
insects,  stung  to  insure  paralysis  and  laid  up  in  this  state  in  a  suitable 
cell  or  burrow  for  the  young  to 
feed  on.  The  process  of  stinging 
may  be  observed  and  is  some¬ 
times  accompanied  by  other- 
injury  to  the  prey  to  insure 
its  helplessness.  So  far  as  is 
known,  the  prey  is,  when  laid  in 
the  cell,  helpless,  but  not  dead, 
and  remains  so  until  the  grub 
attacks  it ;  how  far  the  perman¬ 
ence  of  this  paralysis  is  due  to 
the  action  of  the  wasp  and  how 
far  it  is  induced  also  by  the 
conditions  in  the  cell  is  not  known  ;  a  cricket  stung  by  Sphex  hiatus 
and  laid  up,  presumably  remains  paralysed  ;  but  that  cricket  taken 
out  and  kept  under  other  conditions  may  die  if  kept  too  dry  or  may 
to  some  extent  recover  under  favourable  conditions  of  temperature, 
moisture,  air  and  light.  There  is  no  reason  to  doubt  that  paralysis 
is  caused  primarily  by  injuries  inflicted  by  the  wasp,  usually  in  the 
form  of  a  sting  or  several  stings,  which  arc  directed  against  the 
nervous  system  and  induce  paralysis.  The  student  will  find  ac¬ 
counts  of  some  species  below  and  further  accounts  in  the  literature 
mentioned.  Horne  described  the  habits  of  Sceliphon  (Pelopoeus) 
\  madraspalanumF.  S.  lilmcatus,  Sm.,  S.  violacemii  V.  (P.  bengalensis, 
;  Smith),  Trypoxylon  rejector,  Sm.,  Pison  ntfipes  Sm.,  and  P.  (Pisonitus) 
[  nujosus,  Sm.  There  is  a  large  field  here  for  an.  observer  gifted  with 
'patience  and  perseverance  to  add  to  our  knowledge  of  the  habits  of 
ithese  important  insects.  The  actual  economic  importance  of  the 
-group,  so  far  as  it  can  be  gaug'ed,-is„great  since  most  of  the  species 
destroy  insects  of  economic  importance.  It  is,  however,  very  difficult 


Tliis  species,  like  others,  is  not  allowed  to  work  and  increase  un¬ 
molested  but  lias  enemies  which  prey  upon  it.  Ch  i/sis  fuscipennis,  Br., 
IJcdycJ/rydiimi  'nujoswm,  Sm and  an  undeseribod  ( ‘hr  if  sin  arc  found  in 
the  cells  ;  a  Tacliinid  fly,  of  which  as  many  as  six  maggots  are  found  in 
one  cell;  a  Bombyliid  (Hypcralonia  sphi/nx)  is  found  in  the  pupal 
cocoon  and  in  this  case  the  pupa  of  the  fly  forces  itself  through  the  ma¬ 
sonry  so  far  as  to  allow  of  the  emergence  of  the  fly  to  the  outside  ;  finally, 
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Stizus  includes  wasp-like  insects  whose  habits  are  unknown ; 
S.  rufescens,  Sm.  (Plate  X,  Fig.  12),  is  common  in  the  plains,  and  some¬ 
times  comes  in  numbers  to  dig  in  the  ground  in  flat  places  near  houses. 

Philanthus  puhhemmws.  Smith  (Plate  X,  Fig.  13).  This  wasp  is. 
common  at  Pusa  during  the  months  of  March  and  April.  It  is  usually 
found  on  flowering  plants,  on  the  flowers  of  which  bees  are  also  hovering. 
This  wasp  attacks  them,  stings  them  and  then  flies  with  them  to  the 


Nine  species  are  included  in  this  genus  and  a  single  Collates  { C . 
dudgeonii,  Bingb.)  has  been  found  in  Sikkim. 

Apim. — Bees. 

Tongue  acute,  not  cmarginate.  The  thorax  with  branched 
hairs,  the  basal  tarsal  joint  dilated. 

It  is  not  always  easy  to  recognise  a  bee  at  a  glance  and  a  fair  know¬ 
ledge  of  other  Aculeates  enables  one,  by  elimination,  to  place  doubtful 
forms.  Actually  the  group  is  not  well  defined  structurally  though  it  is 
so  on  a  combined  appreciation  of  habits  and  structure.  Bees  are  of  small 
to  moderately  large  size,  their  colours  often  dull,  often  more  or  less  warn¬ 
ing.  The  head  is  well  developed,  usually  with  three  ocelli ;  the  antennae 
are  of  moderate  length  with  a  scape  and  a  flagellum  ;  the  mouthparts  are 
of  varied  form  but  include  a  pair  of  cutting  mandibles,  a  lower  lip  and 
maxillae  which  form  the  tongue,  often  very  long,  and  two  pairs  of  palpi  : 
there  is  great  variety  in  these  mouthparts  and  they  are  of  value  in  the 
classification.  Bees  utilise  their  trophi  in  a  great  variety  of  ways  which 
are  really  very  little  understood  but  they  are  essentially  modified  biting 
mouthparts  of  great  complexity  with  the  lower  lip  functioning  as  a  lap¬ 
ping  organ  for  imbibing  liquid.  The  thorax  forms  a  compact  mass  and  is 
highly  chitinised;  the  abdomen  is  oval,  the  petiole  short  and  not  notice- 
able.  Jhe  ventral  surface  bears  the  seopa  or  pollen-collecting  brush  in 
those  species  which  collect  pollen' in  this  way-7  The”  legs  are  short,  hairy 
and  the  hind  tibia  and  basal  joint  of  the  tarsus  are  dilated  and  densely 
pubescent  for  carrying  pollen.  The  use  to  which  most  aculeates  put  the. 
hairs  is  for  cleaning  antenna;  and  other  parts  ;  pollen-collecting  hairs  may 
be  modified  cleaning  hairs. 

The  Apida  include  social  and  solitary  species,  the  social  instinct 
being  well  developed  in  Apis  in  particular  though  perhaps  to  a  less  degree 
than  in  some  'Termites  and  ants.  The  majority  have  essentially  the 
same  habits  and  life  history;  the  females  collect  nectar  and  pollen  of 
flowers  to  feed  themselves,  to  feed  their  young  or  to  store  up  for  the  bene¬ 
fit  of  their  young.  A  minority  are  parasitic,  laying  their  eggs  ill  the 
nests  of  their  more  energetic  food-storing  brethren. 

in  the  simpler  cases,  as  in  Megachih-,  each  bee  makes  a  solitary  nest, 
preparing  one  cell  at  a  time,  filling  it  with  a  paste  of  honey  and  pollen, 


PLATE  XII. — Megachile  Anthracina. 

The  Black  Leaf-cutting  Bee. 

Part  of  a  series  of  leaf-cells  taken  from  a  hollow  branch. 

A  single  cell  opened  to  show  the  larva  feeding  on  the  polka- 

Full-grown  larva. 

Cocoon,  after  the  leaf  covering  is  stripped  off. 

Cocoon,  after  emergence  of  the  bee. 

Imago,  female. 

Leaf  of  Pigeon  pea  (Cajanus  indicus)  from  whicji,  an  oval 
side-piece  (above)  and  a  round  end-piece  for  the  cell  have 
been  cut. 

Complete  series  of  eight  cells  in  a  tunnel  in  a  branch  ;  two 

beside. 

Imago,  male. 


ting  species  is  well  known,  though  we  doubt  if  many  people  have  seen 
these  insects  at  work.  M.  anlkmcina,  Sm.,  is  the  common  leaf-cutting 
bee  of  the  plains,  which  cuts  neat  pieces  out  of  the  stiff  leaves  of  rose, 
Baulmiia  andjoigegn-pea — These  it  takes  away  toTifieits  cells,' which  it 
fills  witlTpoHen  paste.  We  figure  the  cells  of  these  species  found  in  a 
tree.  (Plate  XXI.)  A  point  of  interest  in  this  species  is  that  it  is  found 


matter  they  use  in  making  their  nests.  ill.  vidua,  Lep.,  is  apparently 
the  only  Indian  species  at  all  common  and  the  genus  is  probably  found 
almost,  wholly  in  forest  localities.  Home  has  remarks  upon  the  habits  of 
ill.  smitJiii,  Bingh.,  ( Tritjona  ruficoniis,  8m.),  which  he  found  at  Benares. 


INSECTS  AND  FLOWERS  IN  INDIA. 

.1.  H.  Burkill. 

The  Xylocopas  are  the  most  important  of  flower-visiting  insects  in 
the  plains  of  India,  and  are  of  very  general  distribution.  They  have 
large  size  and  long  tongues,  and  they  visit  persistently  all  day,  and  some 
of  them  also  on  moon-lit  nights.  The  Sunil  hemp  crop  is  largely  ferti¬ 
lised  by  them,  and  possibly  the  Indian  pulses.  Cassias  in  Calcutta  are 
commonly  visited  by  one  of  them  and  many  large  showy  flowers. 

The  place  of  Xylocopa  in  the  plains  is,  in  the  hills,  taken  by  Bombus , 
whose  methods  of  work,  degree  of  persistence,  etc.,  are  more  or  less 
completely  known  from  studies  in  Europe.  Bombus  ascends  to  the 
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division  of  labour ;  the  nest  commonly  consists  of  males  and  females,  with 
various  form*  of  workers  ;  the  degree  to  which  this  specialisation  goe* 
varies  very  iuucli  with  the  species.  Commonly  there  are  two  or  three 
forms  of  workers,  the  soldier  with  large  head  and  mandibles,  the  worker, 
major  and  minor,,  with  more  normal  structure.  A  nest  may  consist  of  a 
greater  or  smaller  aggregation  of  individuals  and  there  are  a  few  species 
which  share  the  light-shunning  habits' of  Termites,  most  nesting  in  soil, 
trees,  etc.,  but  working  in  the  light. 

In  habits  there  is  the  greatest  diversity  :  we  cannot  discuss  this  sub¬ 
ject  in  this  place  nor  have  we  much  that  is  original  to  add  to  the  little 
that  is  known.  The  reader  should  consult  the  following  papers : — 
Jerdon  (A.  M.  M.  H.  (2),  XIII,  pp.  15,  100) ;  Wroughton  (Jo.  Bo.  Nat. 
Hist.  Soc.,  VII,  pp.  39,  179)  ;  Bothney  (Trans.  Ent.  Soc.  London,  1889, 
p.  355)  ;  (Jo.  Bo.  Nat.  Hist.  Soc.,  V,  p.  38)  ;  Rotlmcy  (Trans.  Ent. 
Soc.  London,  1895,  p.  211) ;  Aitken  (Jo.  Bo.  Nat.  Hist.  Soc.,  IV,  p.  151  ; 
V,  p.  422) ;  Green  (Proc.  Ent.  Soc.,  London,  189(1)  ;  Green  (Jo .  Bo. 
Nat.  Hist.  Soc.,  XIII,  p.  181). 

In  general,  the  ants  are  scavengers,  the  workers  bringing  to  the  nest 
the  food  for  the  whole  community.  This  food  consists  of  dead  insects, 


any  available  nutritious  animal  matter,  (he  sup  of  plants,  any  nutritious 
vegetable  matter  that  can  be  obtained  ;  in  this  sense  ants  are  excellent 
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tut  plants  (Oajanus  indicus)  grown  for  inoculation  with  wilt  in  a  special 
plot;  these  plants  they  ate  into  just  below  the  soil  level,  eating  right  into 
the  stem  and  through  to  the  bark  till  the  plant  fell  over,  cut  completely 
off;  as  much  as  half  an  inch  of  stem  would  be  completely  eaten  and  the 
object  apparently  was,  not  the  removal  of  the  plant  but  the  actual  soft 
stem  for  food.  Plants  that  had  been  inoculated  were  most  attacked,  and 
it  is  possible  that  the  tissues  were  specially  attractive  on  that  account. 
As  a  rule,  this  ant  feeds  on  anything  sweet  and  visits  Aphides  and  Ooccids 
constantly.  The  nests  are  underground,  very  deep  and  populous. 

Lridomtjrmex  unceps,  Rog.,  nests  in  sandy  soil  near  plants  infested 
with  aphids,  and  there  are  regular  tracks  to  these  plants ;  the  nests  are 
deep  and  several  minor  ones  are  often  connected  to  a  larger  central  one, 
the  workers  freely  entering  all.  The  eggs  and  larvae  were  found  abun¬ 
dantly  in  February  at  a  depth  of  one  inch,  sparingly  in  July  at  a  depth 
of  nearly  a  foot.  The  workers  emit  an  unpleasant  odour ;  they  visit 
aphids,  coccids,  membracids,  etc.,  the  glands  of  Cassia  orientalis,  and 
also  carry  off  dead  insects. 


Camponotinai. — Pedicel  with  one  j  oint.  No  definite  sting,  the  poison 
being  ejected  from  the  orifice  at  the  apex  of  the  abdomen.  Occoph/lla 


together  and  containing  a  colony  of 


at  the  ioot  of  a  tree  but  occasionally  in  a  wall.  They  visit  Aphides, 
Membracids  and  Coccids  and  also  feed  freely  upon  termites  if  a  nest  or 
gallery  is  exposed.  The  winged  sexual  individuals  fly  at  dusk  on  warm 
still  evenings  in  the  rains  and  are  frequently  to  be  seen  at  light. 


COLEOPTERA.— (Beetles). 

The  first  palp  of  wings  (elytra)  thickened,  accurately  adapted  to  the  body 
and  completely  covering  the  lower  wings,  which  fold  longitudinally 
and  transversely  in  repose.  Many  species  are  wingless,  and  in  many 
the  elytra  are  abbreviated,  not  covering  the  abdomen.  Mouthparts 
of  the  predaceous  or  herbivorous  biting  type.  Antennse  of  varied 

absent.  The  integument  is  hard  ;  the  parts  accurately  co*adapted  to 
form  a  rigid  outer  skeleton. 

Metamorphosis  complex  ;  the  larva  a  grub  with  complete  or  reduced  legs, 
without  suckerfeet  and  without  tubercles  bearing  hairs.  Silk  Is  not 
utilised  in  the  formation  of  the  cocoon,  but  anal  secretion  takes  its 
place;  after  emergence  from  the  cocoon  the  imago  usually  passes 
through  a  resting  period  during  which  the  integument  hardens. 

The  order  includes  minute  to  large  insects,  of  varied  habits,  including 
herbivores,  predators,  scavengers,  both  aquatic  and  terrestrial,  with 
no  social  and  scarcely  any  parasitic  forms. 

No  order  is  so  easy  to  recognise  as  this,  and  only  in  rare  cases,  where 
the  elytra  are  much  reduced  or  are  soldered  together,  will  a  beetle  appear 
different.  Looking  at  a  beetle  from  above,  the  antenna*,  the  large  pro- 
|  thorax,  the  scutellum,  the  elytra  and  the  pygidium  (plate  over  the  anus) 
are  seen,  except  where  the  last  is  covered  by  the  elytra.  The  large  wings 
are  folded  below  the  elytra.  Looking  from  below,  the  antenmc  can  be  seen, 
inserted  below  the  head,  the  large  mandibles  and  the  labium,  with  usually 
two  pairs  of  palpi  ;  the  legs,  with  the  coxa  embedded  in  the  sternum,  the 
trochanter,  femur,  tibia,  tarsus.  The  antenmc  assume  different  forms 
.  as  shown  in  figure  137 ;  in  1,  the  basal  joint  is  elongate  and  forms  a  scape, 

Ithe  apical  three  joints  form  a  club  and  the  remainder  form  a  funicle, 
the  whole  antenna  being  elbowed  {Rhynchophora) ;  in  2,  the  antenna 
is  simple,  filiform  (Phytopliaga) ;  in  3,  it  is  moniliform,  each  seg¬ 
ment  a  little  expanded  ( Canlharidw ) ;  in  4,  it  is  serrate  on  one  side 
( Stcrnoxi ) ;  in  5,  it  is  clubbed,  the  three  apical  segments  expanded  on  both 
sides  ( Clavkornia .) ;  in  fi,  it  is  filiform  (Adephaga) ;  in  7,  it  is  clubbed, 
the.  club  formed  of  leaflets  closely  folded  together  (MMo-nthidcc) ;  in  8, 


There  are  a  few  prominent  points  about  Coleopterous  larva;  that,  we 
may  notice  here.  The  tarsi  are  two-clawed  in  the  Adcphar/a  only  (except¬ 
ing  Haliplidm  from  these).  Anal  cerci  occur  only  in  BaHplidce,  Hydrophil- 
idm,  Silphidw,  Scaphidiidcc,  Sta-phylinidw,  Histcridas  and  Ehteridai  in 
part,  as  well  as  in  the  Adcphaija.  If  we  except  the  above,  the  larvse  of 
all  have  legs  except  Bruch  id w,  part  of  Cerambycidai  and  Buprcstidce. 
Omitting  all  the  above,  the  Scaraba;oid  (white,  curved,  wrinkled)  grub 
occurs  only  in  Scarabwidcu,  Melolontkidcc,  Lncanidcc,  PassaUdm,  Ptinidce, 
Bosirickida  and  part  of  Chrysomelida  ( e.g .  Chjlhrina).  In  the  Dermes- 
tidac,  the  body  is  clothed  in  long  fine  barbed  seta;,  usually  aggregated 


behind  into  tufts.  All  aquatic  larvae  coming  into  none  of  the  above 
divisions  are  either  Dasdllidas,  Parnidw,  Haliph'tla:  or  Chrysomelidce 
(part).  In  a  number  of  families  not  included  above,  the  apex  of  the 
abdomen  is  provided  with  prominent  chitinised  processes  and  the 
apical  segment  is  harder  than  the  others.  These  include  Rhipicrridw. 


Trogositidai,  Cohjdiida,  Mycetophagida,  Melyrina,  Ckridai,  Melimdripda 
Pyrochroidai ,  Mordelh'dw,  Tenebrionidw  (part),  Cioidtr,  Lagriida  and 
Elaterida  (part).  The  remainder  exhibit  none  of  the  above  general 
characters.  More  detailed  characters  for  each  family  are  given  below, 
but  these  are  based  less  on  Indian  species  than  on  European  or 
American  larvae.  The  number  of  larva?  of  Indian  beetles  actually 
known  is  very  small. 

Pupation  takes  place  openly  (the  pupa  fixed  at  the  tail),  or  in  a 
cocoon  of  mud,  of  anal  excretion  or  of  fibres,  never  of  fine  woven  silk.  The 
peculiar  resting  stage  of  the  newly  emerged  imago,  while  not  universal, 
is  general  enough  in  forms  whose  pupa?  are  hidden  as  to  be  worth  noting. 

Classification. — The  beetles  are  divided  into  series  upon  characters 
based  upon  the  antennae  and  tarsus  as  follows  : — 

Lamfllicornia. — Tarsi  five-jointed ;  antenna'  with  apical  joints 
expanded  in  leaf-like  form  and  forming  a  dub  which  can  he  opened  and 
closed  (figure  137,  7,  ft).  Four  families. 

A dephaga . — Tarsi  five-jointed.  Antenna-  simple.  Nine  families. 

Polymorpha. — Tarsi  variable  ;  antenna-  usually  clubbed  or  serrate. 
•57  families. 


who  study  this  order.  Had  the  general  body  of  Entomologists  any 
“business  sense,”  a  working  scheme  of  classification  to  last-  say  for  50 
years,  would  have  been  evolved  and  then  the  necessary  and  radical  changes 
caused  by  further  knowledge  made  at  once :  as  it, is,  two  author  s  disagree 
in  a  striking  manner;  they  adopt  fresh  groupings  arbitrarily  and  the 
student  is  from  the.  commencement  bewildered  with  conflicting  terms. 

For  our  purpose,  a  knowledge  of  the  main  lines  to  be  adopted  in  the 
Fauna  would  have  sufficed,  but  failing  this,  we  have  adhered  to  the  classi- 


tellum  large). 

Tins  arrangement  is  in  accordance  with  the  larval  and  imaginal 
habits  as  well  as  with  the  structure.  The  habits  may  be  summarised 


Passalidw,  Luranidce. — Larva;  feed  in  decaying  wood. 

Scarabcciiw. — Larva?  feed  in  dung.  Imagines  feed  on  dung. 

Melolonthidce. — Larvae  in  soil  feeding  on  the  roots  of  plants,  in 
decomposing  vegetable  matter,  in  manure  heaps,  in  ants’  nests. 
Imagines  feed  on  leaves,  or  on  flowers. 

In  this  group  the  larva;  are  all  white,  soft,  curved  in  ventrally, 
and  much  wrinkled,  with  a  brown  head,  no  ocelli  as  a  rule,  three  pairs  of 
well-developed  legs  and  usually  a  much  developed  apical  abdominal  seg¬ 
ment.  This  type  of  larva  (Scarabteoid)  is  found  also  only  in  Ptinida. 
and  some  case-bearing  Chrysomelidce  ( Clythrinai ). 

Passai.id®. 

LamelUcorn  beetles  in  which  the  antenna ;,  in  repose,  car!  to  bring 
the  lamella;  together  and  in  which  the  elytra  ent.mli/  cover 
the  abdomen.  Labmm  large  and  mobile. 
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of  the  life-history  of  few  Indian  species  have  been  observed,  and  many 
forms  fly  in  the  rains.  Elsewhere  careful  observations  have  been  made 
and  the  extremely  interesting  accounts  of  M.  Fabre  should  be  read  by 
every  student.  (There  is  an  English  translation  of  M.  Fabre ’s  first 
volume  entitled  “Insect  Life the  original  volumes  are  in  French,  under 
the  title  “  Souvenirs  Entomologiques  ”).  Major  Popham  Young  sent 
a  large  ball  found  eight  feet  below  the  surface  of  the  soil  in  Patiala  when, 
excavations  were  being  made  for  a  house,  which  was  evidently  the  ball 
containing  the  larva  of  a  large  Copride.  Sykes  gives  an  account  of  the 
finding  of  the  immense  balls  made  by  Heliocopris  midas  in  Poona  in  the 
soil.  One  ball  remained  thirteen  months  before  the  imago  emerged, 
another  sixteen  months.  During  this  time  the  insect  was  in  the  larval 
and  pupal  stage,  and  the  life-history  would  occupy  probably  two  years. 
(Trans.  Ent.  Soc.,  London,  Vol.  I,  p.  1835.)  A  few  (Ontho-phayus)  attack 
decaying  animal  matter  and  these  are  the  little  beetles  which  so  prompt¬ 
ly  remove  the  larger  dead  insects  ;  the  disappearance  of  dead  locusts  is 
marvellously  quick,  and  the  powers  of  smell  of'  these  beetles  must  be 
very  acute  to  bring  them  so  quickly  to  the  scene.  A  few  are  found  in  de¬ 
cayed  trees.  The  larvae  are  never  seen  and  live  below  ground. 

The  members  of  this  family  exercise  a  very  important  function  in 
the  economy  of  nature ;  not  only  do  they  cleanse  the  surface  of  the  earth 
of  the  excrementitious  matter  deposited  on  it,  but  they  carry  into  the 
soil  quantities' of  this  valuable  manure  that  would  otherwise  become  des- 
sicated  on  the  surface  and  with  the  first  heavy  fall  of  rain,  would  be  wash¬ 
ed  away  and  carried  down  in  the  streams  and  rivers  to  the  sea.  A  very 
great  quantity  of  luanuvial  matter  is  probably  rendered  available  in  the 
soil  by  the  activities  of  these  insects,  and  though  it  is  not  possible  (o 
definitely  estimate  the  effect  of  their  work,  it  is  certainly  a  very  consid¬ 
erable  one.  Species  have  been  imported  to  the  Hawaiian  Islands  in 
the  hope  that,  by  destroying  the  droppings  of  cattle  quickly,  they  may 
reduce  the  numbers  of  the  Hornfly  (Hn'iiwlnhia  serrnln)  which  breeds 
there. 

f  Sound  is  produced  in  a  variety  of  ways,  by  friction  of  two  parts,  of 
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COLKOPTBRA 


In  Trox  the  abdomen  rubs  against  a  raised  vein  in  the  elytra.  In  Hclio- 
copris  buceplialus,  sound  is  produced  by  a  rotation  of  the  hind  coxa,  the 
posterior  and  internal  edge  rubbing  against  the  sharp  edge  of  the  socket 
and  producing  a  curious  ‘  ‘  wheezing  ’  ’  noise. 

This  large  family  may  be  divided  into  seven  sub-families  as 
follows : — 

I  1.  Antenna;  9  or  10  joints  : — 

A.  Posterior  legs  with  one  spur.  1.  Scarabacincc 

>■  {Coprints.)' 

I  a.  Posterior  legs  dilated  gradually.  Scarabaeini 

(Ateuchim.) 


I 


b. 


Posterior  legs  dilated  suddenly. 

Posterior  legs  with  two  spurs. 
Metathoracic  parapleuire  simple. 


Metathoracic  paraple 
late. 


Copriw 


AphotUintc. 

Hybosorinw. 


II.  Antennre  11  jointed.  5.  Geotrupina;. 

III.  Abdomen  with  five  ventral  segments.  6.  Trogincs. 

IV.  Tarsi  very  long.  1.  Glaphyrinw. 

Scardbaeince. — Four  large  genera  are  included  in  the  Scarabaeini 

(Ateuchinse)  with  over  30  Indian  species.  Scambaeus  (Ateuclius)  includes 
some  of  -  the  larger  European  forms,  and  but  few  Indian.  S.  gamgelievs 
Redt.  is  the  common  plains  species.  Sisyphus  and  Gymnopleurus  include 
the  common  small  beetles  with  long  legs  found  at  dung  in  the  plains. 

S.  longipes,  Oliv.,  is  one  of  the  more  abundant  species,  a  small  black  in¬ 
sect  common  on  roads  in  April ;  it  makes  balls  of  dung  about  twice  its 
own  size;  usually  two  arc  found  at  one  ball,  rolling  it  along  the  soil,  and 
they  have  been  seen  to  take  a  ball  over  a  hundred  yards.  Gymnopleurus 
miliaris,  Fabr.,  is  also  common  ;  it  is  dull  black  with  shiny  black  spots 
on  the  elytra  and  thorax.  Gymnopleurus  cyatteus,  Fabr.,  is  the  metallic 
bine  species  that  may  constantly  be  observed  rolling  dung  balls.  When  ( 
a  hall  is  made  several  assist  in  rolling  it.  apparently  in  the  hope  of  se-  ^  t 


OOLEOl'TEIlA. 


Mki.oi.onthui.e. 

Anlcnmc  with  a  knob  of  closely  folded  leaflets.  Elytra  not  covering 
the  pyijidimn.  One  or  three  spiracles  visible  beyond  the  elytra. 

This  very  large  family  includes  the  familiar  cockchafers,  moderate¬ 
ly  large  thickset  beetles,  the  head  small,  the  pro  thorax  large  and  round¬ 
ed,  the  abdomen,  with  the  elytra,  hard, 
round  and  robust.  The  forelegs  are  com¬ 
monly  broadened  and  fitted  for  digging 
in  the  soil.  The  posterior  legs  are  strong, 
often  well  spined.  Wings  are  present  and 
the  beetles  fly  well.  The  tracheae  contain 
dilations  which  are  inflated  before  flight, 
thus  increasing  the  volume  and  reducing  the 

specific  gravity  of  the  insect  as  a  whole.  [v  _TI1C1I1STWITS 
Stridulation  of  one  hard  part  of  the  body  rcLt.cs,  *  1. 

against  another  is  frequent,  a  variety  of 

sounds  being  pr  oduced.  Sexual  distinctions  are  -well  marked  in  some 
by  prominent  secondary  characters.  The  larva?,  are  fleshy  soft  grubs, 
the  body  wrinkled  and  curved  in  an  arc  ;  the  head  is-  large,  the  apical 
abdominal  segment  very  much  developed.  Legs  arc  present  but  are 
little  used.  The  four  sub-families  are  distinct;  their-  characters  are 
enumerated  above  (page  242). 

Melolonthinje. — Cockchafers.  Moderate-sized  beetles,  with  robust 
bodies,  the  elytra  covering  all  but  one  spiracle,  the  legs  only  slightly 
broadened  and  without  horns  or  spines  on  head  and  prothorax.  These 
are  mostly  dull-coloured  insects,  brown  predominating  rn  the  coloura¬ 
tion,  and  they  vary  in  length  from  a  quarter  of  an  inch  upwards.  The 
antenmu  are  short,  with  the  knob  composed  of  one  more  joint  in  the 
male  than  in  the  female,  the  leaflets  also  longer  in  the  males ;  the 
prothorax  is  small,  the  elytra  generally  smooth  and  fitting  tightly  to 
the  abdomen.  The  legs  are  moderately  long,  fitted  for  walking  and  to 
a  less  degree  for  digging. 

The  life-history  of  no  Indian  species  is  recorded  in  any  detail.  Gene¬ 
rally  speaking,  the  larva?  live  in  the  soil,  feeding  upon  the  roots  of  plants. 
They  are  fleshy  dingy-white  in  colour,  the  head  brown,  the  body  curved 
in  an  arch  and  the  apical  segment  large  and  smooth.  There  are.  many 


PLATE  XIV.— Anomala  Vabians. 
The  Cockchafek. 


1.  Egg  when  laid. 

2.  ,,  jusb  before  hatching. 

3.  Larva,  dorsal  view. 

5.  Pupa,  dorsal  view,  in  the  last  larval  exuvium. 

6.  „  ventral  view. 

8.  Imago. 


Moderate-sized  insect! 
form  of  the  body  is  sliglitlj 
tellum  is  often  large.  Tin 


PLATE  XV. — Phyllognathus  Dionysius. 
The  Rice  Cockchafer. 


Fig.  1.  Egg,  when  laid  and  just  before  hatching. 
„  2.  Young  larva,  dorsal  aspect. 

,,  •!.  Adult  ,,  dorsal  ,, 

»■  5.  „  ,,  lateral  ,, 

„  G.  Pupa,  ventral  aspect. 

„  7.  ,,  dorsal  „ 

,,  $.  „  lateral  „ 

,,  0.  Imago,  female,  dorsal  aspect. 


t  r 


258 


grass  in  the  plains.  CImteria  includes  several  green,  brown  or  black 
species  marked  vividly  in  white  or  orange  spots.  0.  spihla,  Ho.,  is  the 
variable  species  so  abundant  on  grass  m  the  lulls.  Thmminstopmts 
putbis,  Billt.,,  is  a  large  shiny  black  insect  found  in  Behar.  In  this  spe¬ 
cies  the  prominent  mesosternal  process  which  projects  forward  between 
the  fore  cox®  towards  the  mouth  is  conspicuously  shown.  Macronola 
is  well  presented  in  South  India  by  species  with  vivid  yellow  lines 
on  the  pronotum,  elytra  and  abdomen  ;  the  elytra  taper  a  little  and  the 
abdomen  projects  conspicuously  at  the  sides.  GlyeypJtana  aJbopuntiata , 
F.,  and  G.  verst  color,  F.,  are  found  in  the  plains,  abundantly  near  forests. 
Oxycetonia  albopimdata ,  If.,  is  the  brown  species  found  sometimes  in 
abundance  at  the  flowers  of  cereals,  with  the  green  Chiloloba  acutamed. 
In  the  Central  Provinces  both  these  species  have  been  destructive,  feed¬ 
ing  on  the  anthers  and  stigma  of  juar,  rice  and  millets.  The  latter  is  a 
beautiful  pure  green  insect,  with  very  marked  golden  pubescence.  Pro- 
teetia  cdboqulta,  Vig.,  is  a  conspicuous  deep  blue  insect  with  vivid  white 
spots,  found  throughout  India.  The  pup®  have  been  found  at  the  roots 
of  trees,  m  oases  composed  of  pellets  of  mud  or  excrement  outside, 
smoothed  mud  or  excrement  within.  Anlhracophora  alromacuhta , 
F.,  is  the  large  dingy  black  and  white  species  found  widespread 
over  India. 

C  ollecting .  —  FI  very  possible  member  of  these  important  faniilies 
should  be  collected ;  it  is  unnecessary  to  pin  at  once,  as  beetles  keep 
well  in  clean  sawdust,  free  of  dust,  with  enough  naphthaline  to  prevent 
mould.  For  collecting  there  are  two  methods,  the  net  or  fingers  by 
day,  the  lamp  trap  by  night.  It  cannot,  be  too  strongly  insisted 
that  since  these  insects  emerge  often  only  once  a  year,  dates  of  capture 
are  of  extreme  importance.  Beetles  are  pinned  through  the  right  wing 
case;  I  have  not  found  it  necessary  to  remove  the  soft  parts,  but  it  is 
advisable  to  soak  the  dried  insects  in  benzene  to  remove  grease.  Larger 
ones  must  be  very  carefully  dried.  Scarab.t  ids  are  best  got  in  the  hot 
weather  at  their  food  and  in  this  group  careful  observation  and  study 
of  habits  is  required.  Bearing  is  possible  if  the  dung  balls  are 
obtainable.  Melolonthids  can  be  reared  in  earth  if  given  roots  enough 
and  carefully  tended.  They  thrive  in  soil  in  which  plants  are  grown, 
e.(/.,  rice  and  can  then  live  and  feed  under  normal  conditions. 


ADEPHAGA. 

This  series  is  by  Ganglbaner  and  others  separated  from  all  other 
Coleoptera  on  account  of  the  wing-venation,  the  details  of  the  internal 
anatomy,  and  thf  fact  that  the  larva  has  two-jointed  tarsi.  It  includes 
ten  families,  of  which  six  are  commonly  found  and  should  be  familiar. 

Cicindelibjs.— Tiger  Beetles, 

The  ch/peus  extends  laterally  in  front  of  the  insertion  of  the  antennas. 
The  maxilla!  terminate  in  an  articulated  hook. 

With  few  exceptions,  these  beetles  are  generally  recognizable  in 


species  is  in  India  known  to  be  destructive,  and  bnt  very  few  are  possible 
pests  elsewhere,  the  carnivorous  habits  of  the  family  apparently  giving 
place  to  herbivorous  habits  in  a  very  few  species.  J  he  family  can  be 
classed  among  the  great  number  of  miscellaneous  predators  which  check 
the  general  increase  of  other  insects.  They  are  protected  by  their  fero¬ 
cious  habits,  their  hardness  and  by  a  volatile  and  offensive  fluid 
(Pheropsoplms).  Their  habitat  includes  every  part  of  the  earth’s 
surface,  and  they  are  among  the  most  universal  of  insects.  Many  thrive 
in  the  plains,  some  in  the  hills.  Cultivated  areas  harbour  many,  as 
do  the  wastelands  and  jungles. 

The  number  of  species  in  India  is  a  large  one,  and  the  family  is  one 
of  the  most  rich  in  species.  A  list  of  the  catalogued  species  of  the  region 
may  be  found  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  Vol. 
LIX  (1890),  Appendix  C.  By  no  means  all  the  species  are  described 
and  there  are  large  numbers  to  be  added  to  this  list.  A  total  of  fifty 
has  been  described  since  Atkinson’s  catalogue,  showing  how  little  atten¬ 
tion  has  been  paid  to  the  group  during  the  last  two  decades.  The 
student  may  consult  Bates’  paper  on  the  Ceylon  species,  collected  in 
five  months  by  Lewis,  to  realise  the  magnitude  of  the  group  (Ann. 
Nat.  Hist.,  VI,  Vol.  16,  pp.  68,  43,  199).  It  is  a  noteworthy  fact  that 
this  family  are  far  more  abundant  in  tropical  than  in  sub-tropical  or 
temperate  India,  and  their  place  in  the  plains  is  to  some  extent  taken 
in  the  hills  by  spiders  so  far  as  tlieir  predaceous  function  is  concerned. 
Over  600  Indian  species  are  enumerated  by  Atkinson.  The  groups 
are  divided  as  follows 


SOmop/ironini  4. 
Crwi&mi  14.  | 

iNebriim _  3.  j 
I  Enceladini  1. 
[Scnritini  70. 

[siaqmmi  13. 
\Ozmnini% 
Nomiini  2. 

-  Bcmbidimi  19. 
\Pofjonini  2. 
Ptcrostichini  65. 
Licinini  6. 
[Plalynini  45. 


|  f  Anchonodcrini  2. 

i  Clenodactyhni  5. 

|  \Odaeanthini  1J. 

jHAUPALIN*  1.  fS'gy2'' 

Ilclhtouim  12. 
Anlhiiui  4. 
{Ccmtoccrim  15. 

(BracJiynini  41. 
Apolomvm  2. 
Broscini  4. 
Cldosnini  90. 
Harpalini  38. 
PSEUDOMOHPHIN.T..  9. 


It  is  impossible  to  attempt  to  discuss  the  classification  and  discri¬ 
mination  of  our  abundant  Indian  forms,  which  form  one  of  the  largest 
families.  It  may  be  hoped  that  these  insects  will  soon  be  dealt  with  in 
the  Fauna  of  India. 

Carabus  includes  only  a  few  Indian  species  and  is  more  abundant 
in  the  palmarctic  region.  Calosnmn  (Plate  XVI.  Fig.  3),  includes  the 
species  Orientals,  lio.,  found  in  Peshawar  to  be  predaceous  on  young 
locusts. (Schistocerea-  pempina).  Qphionen  is  a  pretty  little  insect,  com¬ 
mon  in  the  plains,  and  with  several  Indian  species.  The  colouring  and 
facies  are  distinctive,  slender  flattened  insects  marked  in  brown  and 
red.  Dendrocelhts  is  another  Indian  genus  extending  also  to  West 
Africa.  Bmchinm  is  a  widespread  genus,  usually  black,  with  ferrugi¬ 
nous  head  and  prothorax,  and  greenish  elytra.  Lcbia  is  another  large 
genus,  well  represented  in  India;  the  beetles  live  chiefly  on  bark  and 


grasps  its  prey  by  the  mandibles,  inserts  them  mid  sucks  tile  blood 
through  the  hollow  mandibles :  the  larvic  are  extraordinarily  voracious, 
and  if  confined  together,  attack  and  destroy  one  another.  They  are 


abundant  in  freshwater  in  India,  especially  if  stagnant  or  nearly  so. 
Pupation  takes  place  in  the  mud  near  the  water.  The  adults  are 
aquatic,  and  cany  their  air  supply  under  their  elytra  ;  they  also 
come  up  periodically  with  the  apex  of  the  elytra  upwards  to  renew 
their  air  supply.  They  are  carnivorous  but  less  voracious  than  the 
larva'  and  fly  at  night  from  pond  to  pond.  Nothing  is  known 
of  the  habits  of  the  Indian  species  nor  of  their  mode  of  hibernation, 
number  of  broods,  etc. 


Sharp  in  1876  experimented  with  Di/hsctdw  to  find  the  ratio  of  the 
time  spent  getting  air  at  the  surface  to  that  spent  under  water.  He 
found  in  Dt/liscus  maryinah's  a  ratio  of  1  to  12.  Pelobius  has  a  ratio  of 
1  to  375.  (Proo.  Linn.  Soc.,  1877.) 

The  family  is  a  large  one,  monographed  by  Sharp  (On  Aquatic 
Carnivorous  Coleoptera)  ;  Regimbart  in  185)9  revised  the  Eastern  forms 
(Aim.  Soc.  Ent.  France,  185)5),  p.  186)  listing  HO  “Indian”  species. 
Three  new  ones  collected  by  Mamdron  were  added  (loc.  cit..  1903,  p. 
333).  The  principal  genera  are  arranged  as  follows  : — 
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Hyproporipes — 

1.  Hydrojxtrmi. — Hydroporus,  4;  Hyphoporns,  9;  Hypliy- 

drus,  3  ;  Clypeodytes,  0;  Bidessus,  6;  Yola,  1. 

2.  Hi/dromlim. — Hydro  vatus,  15. 


II.  Noteripes— 

Hydrocoptus,  4  ;  Canthydrus,  fi  ;  Hydrocantlius  indieus.  We. 

III.  Laooophilides — 

Laccophilus,  15  ;  Neptostemus,  2. 

IV.  Dytiscipes — 

1.  Colymbetini.— Agabus,  10 ;  Platynectes,  3  ;  Lacconectes,  a  ; 

Copelatus,  7  ;  Rhantus,  5  ; 

2.  Hyiatkini.—V rodaticus  pictus,  Slip. ;  Hydaticus,  8. 

3.  Thermonectini. — Sandracottus,  3. 

4.  Erethii. — Eretes  sticticus,  Linn. 

5.  Cybistini. — Cybister,  17. 

Hyphoporns  includes  small  oval  thickset  beetles  found  widespread 


available  here.  While  we  have  given  a  brief  diagnosis  of  the  families 
we  know'  to  be  represented  in  India,  we  are  not  sanguine  that  the  stu¬ 
dent  will  place  every  beetle  in  its  family  by  consulting  these  diagnoses. 
Some  of  the  larger  families  are  distinct  enough  ;  for  the  rest  if  the  char¬ 
acters  obviously  agree  with  any  diagnosis,  the  beetle  can  probably  be 
placed  provisionally  in  that  family  ;  if,  as  in  many  cases,  the  student 
abandons  the  task  as  hopeless,  there  is  no  remedy  but  to  consult  some 
work  in  which  the  diagnoses  are  given  in  fuller  detail. 

Actually  a  large  majority  of  the  smaller  obscurer  Polymorphous 
beetles  found  will  undoubtedly  be  new  and  while  their  characters  may 
agree  with  known  genera,  they  are  likely  not  to  and  we  must  anticipate 
the  formation  of  new  groups  of  beetles  when  our  fauna  is  better  studied. 
Finally  in  this  heterogeneous  group  above  all,  a  good  reference  collec¬ 
tion  is  essential  as  the  actual  interpretation  of  the  characters  and  their 
just  appreciation  is  no  easy  matter  and  is  only  to  be  gained  by  practice 
and  experience.  The  majority  of  the  following  families'  can  usually 
be  distinguished,  so  far  as  known  Indian  forms  are  concerned  : — 

SydropMlidee. — Antennte  of  three  parts,  fitting  under  head ;  a 
sternal  spine  often.  Part  aquatic. 

Pselaphida;. — Tarsi  three- jointed.  Elytra  truncate.  Abdomen  of 
7  or  less  segments,  not  mobile. 

Staphylinidw. — Tarsi  three- jointed.  Elytra  truncate.  Abdomen 

7  or  8  mobile  ventral  segments. 

Splimriidm. — Tarsi  three-jointed.  Autennse  clubbed.  Three  ventral 
segments. 

Tricliopleryfjidcc. — Tarsi  three-jointed.  Wings  fringed  with  hairs. 
Very  minute  beetles. 

CorylopJddcc. — Tarsi  four-jointed,  first  joint  very  small.  Wings 
hair-fringed.  Very  small. 

Seaphidiidte. — Tarsi  five-jointed.  Antenna:  with  the  five  apical 

joints  broadened. 

Histerida. — Tarsi  five-jointed.  Elytra  truncate.  Short  clubbed 
antenme.  Hard  compact  beetles. 

Phalacridce. — Tarsi  five-jointed,  fourth  very  small.  Posterior 

coxae  contiguous. 

Nitidulidce. — Tarsi  five.jointed,  fourth  very  small.  Posterior 

coxae  not  contiguous.  Elytra  often  abbreviate  or  truncate. 

Trogosilidas. — Tarsi  five-jointed,  first  very  small.  Antenna!  with 
apical  joints  broadened  on  one  side  only. 

Eroty  lidcc. — Tarsi  five-jointed,  basal  three  broadened,  fourth  small, 
fifth  long  (e.f.  Clmjsomdhlas).  Antennas  clubbed. 

Coccincllidm. — Tarsi  four- jointed,  third  very  small.  Antenna'  not 
clubbed. 


III.  First  basal  joint  of  posterior  tarsi  very 

short,  rest  short  and  equal  . .  . .  Helophorince. 

IV.  First  basal  joint  of  posterior  tarsi  elon- 

Regimbart’s  papers  (Ann.  Soc.  Ent.,  France  11)03.  p .  52  and 
p.  331),  should  be  consulted  for  descriptions.  The  Hydrophilinm  are 
aquatic  and  eighteen  Indian  species  were  listed  by  Atkinson,  7  having  been 
since  described.  Hydrophiim  includes  among  several  species  the  com. 
mon  species  H.  olimeeus,  Fabr.  ;  this  may  be  found  in  tanks  and  should 
be  handled  cautiously  on  account  of  the  large  spine  projecting  from  the 
sternum  beyond  the  hind  coxoe.  The  European  H.  piceus,  Linn.,  is  not 
an  Indian  species  properly,  though  captured  in  the  Himalayas. 
Hydrous  has  the  sternal  spine  shorter  and  a  double  keel.  The  larger  for  ms 
of  these  two  genera  are  revised  by  Regimbart  under  the  same  Sleihoxus 
and  Dibelocdus  :  (Ann.  Soc.  Ent.,  France,  1901,  p.  188).  Out  of  forty 
species  the  seven  following  are  given  as  ‘  ‘Indian :  ” 

H.  senegalensis,  Perch. II .  oh'vaceus.  Fabr. ;  H.  mshnirensis, 
Redt. ;  H.  rujoinctus.  Bedel. ;  II.  indicus,  Bedel.  ;  H.  ticmninalus, 
Mots.  ;  H.  piceus,  Linn. 

These  larger  forms  can  be  identified  from  this  paper,  but  the  student 
must  remember  that  the  smaller  forms  are  still  listed  under  Hydrophilns. 

Hydrobiitm. — These  include  the  smaller  aquatic  beetles  which  are 
found  in  water,  but  which  crawl  along  the  bottom  near  the  edge  rather 
than  swim  freely.  The  females  lay  eggs  in  cases  fixed  to  plants  or  which 
they  carry  with  them.  The  larva  are  predaceous. 

Philhydrm  nit/riceps,  Westw.,  is  common  and  widespr  ead.  Beroxns. 
decrescem.  Wlk.,  is  a  small  species  found  in  tanks.  Berosm  indints 
Motsch.,  Brachyr/aster  indicn,  Muls.,  and  B.  m elaJIcscrns,  Muls.,  arc 
recorded.  Giobtiria  leaclri,  Latr.,  represents  this  genus. 

Spercheinm. — So  far  as  known,  these  are  aquatic,  their'  larva-  preda¬ 
ceous  in  stagnant  water.  Spcnheus  is  tire  common  genus  lint  none  art- 
known  in  India. 

Helophorinre. — Not  strictly  aquatic  but  living  in  mud  ;  Hydros,, s 
biiwdosus.  Motsch.,  H.  opticus.  Motsch.,  and  H.  violaceonitcins,  Motseli. 
are  the  recorded  representatives  of  this  group. 
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as  are  7  species  of  Silpha,  of  which  S.  tctraspilola,  Fabr.  (fig.  161),  is 
not  uncommon  in  the  plains.  Nodymis  nitidns,  Ho.,  Apatetiea  lebioides, 
Ho.,  Chokva  vestita,  Murr.  and  Aclypea  sml-ptumta,  Grnuv.,  are  the 
remaining  species.  Portevin  has  recently  described  eleven  new  species 
(and  four  new  genera)  from  the  collection  made  by  Mons.  Harmand  at 
Darjeeling.  (Ann.  Soc.  Ent.,  France,  11101,  1005.) 

Apatetiea  lebioides,  West.w.,  is  described  and  figured  from  the 
Himalayas  (C'ab.  Or.  Entom.  PI.  XU,  fig.  0).  It  is  in  appearance  a 
Carabid,  and  with  its  ally  Pteroloma  was  formerly  placed  in  the  Cara- 
bidce. 


Elytra  covering  the  abdomen,  which  is  six-jointed  below.  Eyes  coarsely 
granulated.  Tarsi  five-jointed. 

This  family  includes  small,  usually  winged  beetles,  of  brown  colour, 
covered  with  erect  hairs,  and  in  structure  closely  allied  to  the  last  family 
from  which  they  differ  in  the  eyes  and  the  more  conical  form.  They  are 
found  in  ants’  nests,  in  decaying  vegetation,  under  bark,  etc.,  and  are 
probably  largely  predaceous,  though  there  arc  few  actual  records  of  the 
food.  The  14  known  Indian  species  belong  to  the  genera  Sei/dmamis 
(!>),  Syndicus  (1)  and  Eumicrus  (5);  they  are  of  no  economic  importance 
whatever,  are  only  seldom  found  and  are  never  abundant. 

Elytra  short ;  abdomen  oj  five  (rarely  six)  ventral  segments  :  maxil¬ 
lary  palpi  large  and  tarsi  three-jointed. 

An  extensive  family  of  small  beetles,  imperfectly  known.  Tt  differ-s 
from  the  next  chiefly  in  the  abdomen.  The  colours  arc  sombre,  biown 


TRICHOPTERYGIDtE. 
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insects  ;  in  one  instance  they  fed  upon  the  egg  masses  of  Camirinu 
exigm  and  destroyed  large  numbers. 


L.KVJUATA  KB. 


Collecting.  Staphylinids  are  found  most  readily  by  searching  in 
damp  decaying  vegetation,  in  rotting  fruits,  under  stones,  at  small 
carcases  :  many  come  to  light  and  a  few  arc  found  on  plants  or  running 
on  the  surface  of  the  soil.  Moisture  seems  to  be  a  necessary  condition 
for  their  well  being.  None  appear  to  have  been  reared  in  India.  For 
the  collection  all  but  the  largest  forms  should  be  very  carefully  gummed 
on  card,  the  abdomen  being  carefully  drawn  out  as  it  is  apt  in  drying 
to  shrink.  It  is  to  be  hoped  that  more  attention  will  be  paid  to  the 
habits  of  these  small  and  insignificant  insects,  which  may  be  found  to 
play  an  important  role.  Careful  observation  and  rearing  is  required 
coupled  with  through  and  exhaustive  collecting  ;  results  of  great  inter¬ 
est  and  possibly  of  economic  value  will  reward  the  patient  investigator. 

TmCIIOJ’TERYGIB.-'E  . 

Antenna-  with  a  three  jointed  rluh.  Kh/lra  ubbreriated  or  eoni/ihi r 
II  mr/s  ln,„,«l  it  ilh  hair. 

The  smallest  known  beetles  are  here  included,  measuring  from  1  lb 
to  1  73  of  an  inch  in  length.  A  characteristic  feature  is  lo  be  found  in 
the  wings,  which  consist  of  a  narrow  stalk  bearing  a  blade  set  with  long 


(1),  Nolodoma  (1),  Silalia  (I),  lipiechinus  (I),  Abrrcus  (3),  Halacrilus 
(I),  Saprinus  (14),  Gnalhmievs  (1). 


The  family  is  divided  into  a  number  of  sub-families  which  need 
not  concern  us.  Hololepta  and  PlaUjsoma  include  flattened  black  spe 
oies  found  under  the  bark  of  trees,  where  they  prey  upon  bark¬ 
feeding  insects.  In  Hololepta  elongala,  Er.  this  flattening  is  carried 
to  an  extraordinary  extent,  the  beetle  being  scarcely  thicker  than  a 
visiting  card.  Hisler  is  tile  abundant  genus  with  many  species  ;  H. 
javanus,  Payk.  is  common  in  cow  dung  in  the  plains  as  is  also  II.  bipus- 
tvlalus,  Fabr.  var  immaculalus.  Saprinus  interruptus,  Payk.  repre¬ 
sents  this  genus  commonly,  the  beetle  being  black  with  a  large  yellow 
blotch  on  each  elytron. 


Phalacrid^;. 

Antenna'  noth  a  distinct  three- jointed  deb.  Tarsi  fine- jointed,  fourth 
joint  small.  Abdomen,  five  visible  ventral  segments;  front  coxa; 
globular,  hind  coxai  contiguous. 

A  family  closely  resembling  the  next,  but  distinct  in  the  structure 
of  the  coxie.  There  are  but  few  genera  and  the  Indian  species  appear 
to  be  little  loiown.  Olibrus  ( 5  spp.),  Augasmus  (3  spp.),  and  Phalacrus 
(5  spp.)  are  the  recorded  genera. 
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Tkogositim!  (Temnochilid*,  Ostomid.u). 

Tarsi  with  four  apparent,  but  five  actual  (the  first  small),  joints.  An¬ 
tennal  with  terminal  segments  dilated  at  one  side. 

These  beetles  may  be  recognised  with  cave,  though  superficially 
they  closely  resemble  those  of  other  families.  They  are  small  dark 
coloured  beetles,  with  short  antenna',  a  well 
developed  prothorax,  the  elytra  closely 
fitting  over  the  abdomen  and  short  running 
legs  and  are  predaceous  in  their  habits.  The 
species  are  in  general  found  under  the  bark 
of  trees  and  in  decaying  woody  matter.  Ten- 
ebroides  (Trogosita)  mauritanica,  Linn.,  is  a 
cosmopolitan  insect  of  which  much  is  written 
but  little  known.  It  is  commonly  found 
in  stored  grains  such  as  wheat,  etc.,  and  in 
almonds  and  similar  seeds,  but  is  generally 
accounted  as  a  predaceous  insect,  really  useful  since  it  feeds  on  other 
insects  that  feed  on  the  wheat ;  against  this  must  be  put  the  fact 
that  it  has  been  reared  in  India  more  than  once  from  almonds  and 
rice  in  which  no  other  insect  was  found  ;  it  is  probable  that,  in  view 
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PLATE  XVI L — Chilombnes  Sexmaculata. 
The  Six-spotted  Laptbirh  Beetle. 

■  J5gg  when  laid. 


be  divided  again.  Of  the  Goccincllini,  84  species  are  recorded,  of  the 
Chilocorim 3S.  of  the Sajmmni  (Sci/mwts)2V,  Exopteolrini (Vedalia,  etc.) 
10,  and  of  the  Rhizobiini  (Attlis)  five  species.  In  the  Epilachninm  38 
species  are  described.  These  beetles  are  extremely  variable  in  size, 
colouring  and  markings  ;  climate  exerts  a  marked  influence  on  them, 
and  it  is  possible  the  number  of  distinct  species  is  not  really  so  large. 

Coccinella  includes  three  common  species,  two  of  which  are  wide- 

spotted  Ladybird  which  is  found  on  wheat  and  mustard.  The  larvae' 
are  slate  coloured  with  yellow  spots,  very  active  and  feeding  voraciously 
on  the  wheat  aphis  (Maerosiplmm  yranarhim,  Kby.)  and  the  Mustard 
aphis  (Aphis  brassicce,  Linn.).  The  beetle  is  red  with  three  black  spots 
on  each  elytron  and  a  joint  one  at  the  scutellum.  with  some  white  on 
the  prothorax  and  head.  In  the  hills,  as  in  Europe,  the  size  of  the 
black  spots  is  constant;  in  the  plains  it  varies  immensely  and  some 
beetles  have  them  so  large  that  they  fuse  and  almost  cover  the  elytra. 
Like  their  prey,  this  species  is  found  only  in  the  cold  weather  in  the 
plains  ;  the  beetles  have  been  found  to  go  into  dense  grass  and  other 
sheltered  spots  m  March  where  they  apparently  remain  until  the  fol¬ 
lowing  cold  weather.  This  species  is  a  very  important  check  on  the 
increase  of  the  Aphides  it  feeds  on  and  one  of  the  most  economically 
valuable  insects  in  India.  In  the  Punjab  (and  rarely  further  South), 
we  find  also  the  Eleven  Spotted  species,  C.  undecimpitnetata ,  Linn.-, 
with  a  similar  life-history  and  habits.  Both  are  palearctic  insects 
which  have  spread  into  the  Punjab  and  further  south  and  adapted 
themselves  to  the  conditions  by  a  prolonged  period  of  rest ;  the  evid  - 
ence  points  to'  this  period  of  rest  being  passed  in  the  imago  stage. 
This  species  has  only  once  been  found  in  Behar  while  it  is  very  common 
in  the  Punjab.  -Its  usual  southern  limit  appears  to  be  in  the  United 

G.  repanda ,  Thunb.,  is  a  widespread  insect  in  the  plains,  the  spots 
in  the  form  of  three  black  curved  bands  and  a  small  central  spot ;  it  is 
found  abundantly  in  the  cold  weather  feeding  on  mustard  aphis, 
(Aphis  brassicce),  and  is  reported  to  feed  on  Ale-modes  bereft,  Zelm.,  in  Java. 


PLATE  XVIII.— Anthrknus  Vorax. 
Thk  Woolly  Beak. 


Young  larva,  feeding  on  a  bristle,  x  12. 

Pupa,  in  the  larval  skin,  which  is  open  along  the  dorsal 


J- Imago,  x  16. 


The  recorded  species  are  less  than  twenty,  including  the  cosmo¬ 
politan  Dermestes  cadaverinvs,  F.,  and  the  species  mentioned  below. 

Dermestes  vulpinus,  F.,  whose  larva  feeds  upon  the  cocoons  of  silk¬ 
worms,  is  common  in  India,  as  elsewhere.  It  is  curiously  fond  of  these 
cocoons  eating  through  the  silk  to  reach  the  pupa  within,  on  which  it 
feeds.  Cleghorn  mentions  it  as  a  destructive  insect  to  silk  in  India, 
the  cocoons  having  to  be  quickly  reeled  off  to  avoid  loss.  (Indian  Mus. 
Notes,  I,  p.  47.)  Silkworm  cocoons  (containing  pupae)  must  be  so 
packed  that  the  beetle  cannot  get  access  to  them  or  the  cocoons  on 
arrival  will  probably  be  infested  and  partly  spoiled.  Dermestes  larva 
is  elongate,  cylindrical,  tapering  behind  ;  the  prothorax  is  large,  the 
hind  end  bears  two  dorsal  hooks  and  a  ventral  anal  tube.  Each  segment 
has  a  dorsal  plate,  behind  which  is  an  erect  row  of  long  hairs  and 
a  backwardly  directed  row  of  stiff  hairs  ;  there  are  longer  hairs  on  the 
sides,  and  a  third  row  on  the  prothorax.  Aethriostonm  undulata, 
Motsch.,  is  found  in  wheat.  Its  larva  is  broad,  with  short  hairs,  with 
no  anal  tube  or  hooks.  The  part  it  plays  in  wheat  is  not  ascertained 
but  it  is  likely  to  be  predaceous  upon  the  other  insects  there  or  to  feed 
on  their  dead  bodies.  The  larva  of  Attayenus  is  similar  but  the  seg¬ 
ments  are  completely  hardened  above  and  each  segment  fits  over  the 
next ;  there  are  no  hooks  or  anal  tube,  and  each  segment  is  clothed  in 
scales,  with  also  a  row  of  hairs  which  extend  on  to  the  sides  :  the  hind 
end  bears  a  bundle  of  hairs.  A.  gloriosw,  Fabr.,  probably  occurs  in 
India.  The  larvse  of  Anlhrenus,  Tiresias,  Troyoderma.  are  provided 
also  with  bundles  of  long  hairs  on  the  posterior  segments,  these  hairs 
being  moveable  and  erectile,  often  of  peculiar  form;  in  Anthrcnus  the 
bundles  are  on  the  three  posterior  segments.  A.  vorax,  Wat.,  is  known 
to  attack  skins  and  horns  in  India,  as  well  as  woollen  clothes  and  the 
bristles  used  in  making  brushes,  and  is  constantly  reported  as  destruc¬ 
tive.  (Plate  XVIII.) 


Byrrmo.e. 

Ante  nn®  slabbed.  Head  ret  ratted, ^ 'tarsi  fine- jointed, 
a  prvsterntd  spine  fits  a  mesoslerntd  cavity. 

Small  oval  beetles,  convex  and  short,  of  dark  colour,  found  under 
stones  and  on  the  soil  in  temperate  regions.  They  arc  vegetarian,  one 
genus  ( Chekmarium )  living  also  on  the  leaves  of  trees,  C.  indicum,  f  he, 
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PLATE  XIX— Lasioderma  Tbstaobom. 

The  Cheroot  Beetle. 

Pig.  1.  Two  eggs  on  a  piece  of  tobacco  leaf,  x  10. 

„  2  Larva,  as  it  is  usually  coveted  with  particles  of  leaf,  x  12, 

,,  3.  Larva  divested  of  the  covering,  x  10. 

„  4.  Pupa,  x  16. 

,,  5.  Imago,  dorsal  view,  x  12. 

,,  6.  „  resting  attitude,  x  16. 

,,  7.  Bored  cheroot. 
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beetle  is  said  to  knock  with  its  head  in  the  tunnels,  as  a  signal  presum¬ 
ably  to  others  of  its  kind.  This  is  a  cosmopolitan  insect  and  is  common  . 
in  books  in  this  country.  Lasiadenna  lestacea ,  Duft.  (Plate  XIX), 
is  slightly  broader  but  otherwise  similar  in  appearance,  pubescent  brown 
with  five  lines  on  the  elytra.  It  bores  in  cheroots  and  cigarettes,  the 
larva  also  boring  in  the  same  place.  This  insect  is  a  serious  pest  in  cured  i 
tobacco  and  any  form  is  liable  to  become  infested.  The  larva  pupates  i 
in  a  case  in  the  tobacco  or  between  the  cheroots  and  the  life-history  is  : 
a  short  one.  It  is  recorded  as  attacking  opium  in  the  Gazipur  Factory  : 
(Indian  Mus.  Notes,  1,  p.  87)  and  is  a  well-known  insect  in  South  Indian 
tobacco  factories.  It  may  also  be  found  in  turmeric  and  probably 
other  drugs  sold  in  the  bazaars.  In  addition  to  the  above  household  i 
species,  nine  species  have  been  described  from  this  country.  No  j 
details  of  the  lives  of  these  free-living  species  are  available. 

MALACODERM  AT  A . 

This  group  may  be  divided  as  follows : — 

Lycida.  j 

Telephoridw  [Canthmiias).  -  Here  treated  as  Malamdamida'. 
Drilida?.,- 

Melyridce.  (Malachiidm.)  ) 

Cleridw. 

Lymexylonida. 

Rhat/ophthalmMce. 

Amongst  important  recent  papers  are  Gorham’s  on  the  Andrewes 
collection  (Ann.  Soc.  Ent.  Beige,  1895,  p.  291;  1903,  p.  323;  Proc. 
Zool.  Soc.,  London,  1889,  p.  9fi)  and  Bourgeois’ papers  (Ann.  Soc.  Ent. 
Beige,  1892,  p.  7  ;  1905,  p.  +6;  1906,  p.  99  ;  189],  0XXNV1I  ;  Bull. 
Soc.  Ent.  France,  1896,  p.  117 ;  Ann.  Soc.  Ent.  France.  1903.  p. 
478;  1905,  p.  127).  For  Lycida,  Waterhouse’s  Illustrations  of  Typical 
Coleoptera,  Vol.  1,  is  valuable  and  the  Lnmpyridir  arc  listed  by  Olivier 

MALACOPKKMln.E. 

Tursi  five-jniulid.  Intrijnmnit  soil.  Six. 
semi  nr  eight  mitral  segments. 

define  accurately  but  which  are,  us  a  general  rule,  easily  recognised. 
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COLKOl'TKKA. 


tened,  the  integument  soft,  the  body  without  that  hardness  and  rigidity 
which  is  a  feature  of  most  beetles.  The  head  is  generally  concealed 
under  the  prothorax  ;  the  antenna*  are  often  pectinate,  sometimes  mo- 
niliform,  serrate  or  vaguely  clubbed.  The  large  flat  pronotum  fits 
loosely  to  the  elytra,  the  latter  lying  over  the  abdomen  but  not  accu¬ 
rately  adapted  to  it.  The  mouth-parts  are  usually  feebly  developed. 
Sexual  differences  arc  marked  in  a  number  of  characters  (most  easily 
m  the  larger  eyes  which  are  often  contiguous  in  the  males)  and  some 


Drilina. — This  sub-family  includes  less  than  twenty  Indian  spe¬ 
cies.  Selasia  latiecps,  Paso,  and  Dodecatoma  bicolor,  Westw.,  are  to  be 
found  during  the  rams,  delicate  yellow  and  black  insects,  with  pecti¬ 
nate  antennae. 

Melyrina.  ( Malachiince ). — These  beetles  are  of  small  size  and 
blight  colouring,  active  by  day  m  some  cases  and  found  occasionally 
in  great  abundance  at  flowers.  The  larvae  are  not  known.  Over 
thirty  species  are  described  and  several  are  common  in  the  plains. 
Hapalochrus  fasciatus,  F.,  is  a  small  beetle,  coloured  in  orange  and  me¬ 
tallic  blue,  found  running  on  crops  and  small  plants.  Laius  juctmdus, 
Bourg.,  is  smaller,  an  equally  brightly  coloured  insect,  which  runs 
actively  about  in  grass  and  on  soil.  Prionocems  bicolor,  Redt.,  is  a 
large  yellow  insect,  with  the  appearance  of  the  typical  members  of  the 
family.  Melyns  is  represented  by  a  small  pubescent  black  insect  found 
abundantly  on  Ihe  flower  heads  of  Artemisia  ill  the  hills.  It  is  quite 
unlike  most  Malacodermids,  more  compact  and  chitinised,  and  much 
smaller.  ldgia  includes  the  typical  forms,  brightly  coloured  insects 
which  are  active  by  day  and  feed  on  the  anthers  and  stigmas  of  plants. 
Idgia  cardoni,  Bourg.,  has  been  found  to  be  destructive  in  this  way, 
though  not  on  any  scale,  destroying  the  flowering  parts  of  cereals  and 
preventing  fertilisation. 

CtERIDrE. 

Antenna  clubbed,  dentate  or  flabellate.  Lamella  under 
the  tarsal  joints.  Tarsi  five-jointed,  but  basal 
joints  of  posterior  legs  often  very  small. 

Brightly  coloured  insects,  of  small  size,  the  majority  with  warning 
colouration.  Many  are  banded  in  bright  colours,  some  uniformly  blue 
or  other  metallic  colours.  The  shape  is  characteristic,  the  head  and 
thorax  narrower  than  the  elytra,  the  sides  parallel,  the  body  cylindrical. 
The  antenna;  are  feebly  knobbed,  moderately  long.  The  head  is  pro¬ 
minent,  the  prothorax  distinct,  the  elytra  covering  the  abdomen.  The 
legs  are  of  moderate  length,  formed  for  running. 

These  little  beetles  are  active  in  flight  and  are  found  in  the  open 
on  flowers,  on  trees,  in  grass,  on  fallen  wood,  at  carcases.  Some  are 
predaceous  upon  other  insects,  notably  those  that  bore  in  wood  and 
bamboos.  The  bamboo  boring  Bout  rich  ids,  as  also  wood-boring 


STERNOXI. 

Schwarz  gives  the  following  classification  of  the  Slemoxi  : — 
Buprcstida:.  Ehtcridce. 

Tbroscidcc.  Dicronychidas. 

Evcmmidai.  Plasloceridce. 

Ccropliylidw.  Cebriomdw. 

The  Encnemida  are  monographed  by  Bonvouloir  (Anil.  Soc.  Ent., 
France,  1870)  and  the  Cebriomdw  in  the  same  publication,  1874.  The 
student  will  also  find  Maindron’s  Elateridcs  in  this  publication  for  iflOo. 


Mordellidce.  have  the  head  peculiarly  formed  and  indexed, 

Cantharidce  have  the  head  with  a  neck,  the  tarsal  claws  wit 
dages,  and  the  elytra  not  fitting  the  abdomen  closely. 

Truienotomidcc  are  large,  with  long  antenna!  often  serial 


PLATE  XXI. — Hkteromeka 
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by  Fairmaire.  with  A  sclera  indica,  flora  Bengal,  and  Onconiem  (Dryops) 
indica  from  Kanara. 


MoRDELUD/E. 

Head  short-,  bent  down  over  the  legs,  noth  a  Harrow  neck,  antennae, 
filijorm ,  dentate  or,  in  the  males,  pectinate. 

Small  thickset  short  beetles  with,  in  our  common  species,  a 
characteristic  facies.  They  fall  into  two  series,  partly  regarded  as 
distinct  families  {Rhrpiphorhia-  and  Mordcllincc).  Our  common  species 
belong  to  the  former  and,  so  far  as  known,  are  parasites  in  the  nests 
of  Aculeate  Hymenoptera.  Horne  figures  Emenadia  fe.rruginea ,¥ .  (fla- 
hellata,  F.),  which  he  reared  from  the  nests  of  Romaics  in  Tndia.  This 
and  other  species  are  common  on  the  wing  in  the  plains  and  are  readily 
recognisable  :  the  elytra  are  pointed,  the  body  very  thickset,  vertical 
in  front,  the  colouring  black  and  yellow  brown  (Plate  XXI,  figs.  0, 
10).  'Dus  genus  is  practically  world-wide.  Rhipiphorus  peetinieornis. 
'Dumb.  ( blattarum ,  Saund.),  is  parasitic,  the  female  wingless  and  lar- 
viform,  living  on  cockroaches.  Of  the  two  genera,  nine  are  recorded 
as  Indian.  Of  the  Mordcllince,  none  appear  to  bo  recorded  ;  we  have 
reared  one  species  from  larva?  found  boiing  in  the  stems  of  Dicliptcra. 

Cantharid;e. — Blister  Beetles. 

The  head  is  joined  to  the  prolhorax  by  a  distinct  neck.  The.  elytra  arc 
not  closely  applied  to  the  abdomen  ;  the.  integument  is  weak. 

The  claws  have,  appendages. 

These  be'etles  are  easily  recognisable  from  the  above  characters 
and  have  a  distinct  facies.  They  are  rarely  over  one  inch  long,  usually 
about  half  an  inch,  moderately  robustly 
built,  'Die  colours  arc  varied,  in  some 
J  cases  typically  warning,  in  others  blue, 
t"~  brown  or  dull  coloured.  The  antenna- 
arc  long  and  simple,  rarely  of  less  joints 
than  eleven  in  the  .1/ glabrimr :  the  head 
is  of  moderate  size,  tin-  compound  eyes 
large,  the.  biting  mouth-parts  not  con¬ 
spicuous.  The  prothorax  is  narrower 
than  the  head  and  the  two  are  not  broadly  united  but.  joined  by  a  neck 
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the  side  of  the  abdomen  and  only  loosely  cover  tile  upper  surface  of  the 
body.  The  wings  are  ample  and  used  in  flight ;  Melee  is  wingless  with 
abbreviated  elytra.  The  legs  are  long,  the  tarsi  long,  the  claws  with  a 
closely  fitting  appendage  below,  which  resembles  a  duplicate  claw. 
Males  are  similar  to  females  but  smaller  ;  size  is  often  very  variable  in 
both  sexes.  An  acrid  oil  is  excreted  from  openings  in  the  apices  of  the 
femora  in  Mylabris,  Canlharis  and  Helot;  this  oil  contains  an  active 
principle,  Cantharidin,  which  has  irritant  properties  rendering  it  com¬ 
mercially  valuable. 

Almost  nothing  is  known  of  the  life-history  of  Indian  species. 
Large  masses  of  small  yellow  eggs  are  deposited  on  grass  or  soil,  from 
which  hatch  small  active  larva?  of  the  usual  Coleopterous  form.  The 
further  history  of  these  larva?  has  not  been  traced.  The  student  should 
consult  the  account  of  the  life-history  of  the  known  species  of  Melee, 
and  Epicawla,  details  of  which  are  given  in  Sharp’s  Insects.  These 
insects  are  parasitic  upon  the  larva?  of  Aculeate  Hymenoptera  or  upon 
the  egg  masses  of  Aeridudce. 

The  beetles  are  diurnal,  the  winged  species  flying  readily.  They 
are  herbivorous,  feeding  on  leaves  and  flowers  and,  when  abundant,  form 
a  conspicuous  part  of  the  diurnal  fauna.  Each  species  appears  yearly 
and  there  is  but  one  brood.  They  are  often  very  abundant  and  occa¬ 
sionally  appear  in  large  numbers  with  great  suddenness  and  in  an  appa¬ 
rently  mysterious  fashion.  Owing  to  their  herbivorous  habits  and 
frequent  abundance,  the  beetles  may  be  injurious  to  cultivated  plants. 
The  flower-eating  species  of  Epicauia  (Cantharis)  destroy  the  anthers 
and  pistils  of  cereals  and  thus  cause  serious  damage  to  the  crops.  The 
latter  form  of  damage  is  of  frequent,  occurrence,  Andropogon  sorghum 
(juar,  great  millet)  being  specially  affected.  (Compare  the  habits  of 
CliitoJoba,  the  Celoniid  beetle.)  Cantharis  kirticoniis ,  Haag.,  is  destructive 
to  AmarniUJms  and  vegetables  in  Assam,  the  beetles  beirrg  abundant 
in  May  and  devouring  the  leaves. 

The  family  rs  a  large  one,  found  principally  m  the  tropics.  Over 
70  Indian  species  are  described  and  less  than  ten  are  common  in  the 
plains,  these  being  apparently  widely  spread  over  the  Indian  region. 
There  are  four  principal  genera,  Canlharis  [Bpicauta),  Mylabris,  Zonilis, 


CANTHARID/E. 


which  are  winged,  and  the  wingless  Melon.  There  is  considerable  con¬ 
fusion  in  the  nomenclature  of  the  recorded  species,  and  the  specific 
names  adopted  here  are  liable  to  revision  when  the  nomenclature  of 
the  family  is  revised. 


Meloitue-  -Wingless.  Metastemum  very  short,  middle  coxte  covering 
the  hind  coxa;.  Mdce  is  the  important  genus,  of  which  2  Indian 
species  are  recorded. 

Myldbrmce. — Mylabrie  is  winged  but  has  the  antennae  short,  curved 
and  thick.  Marseul  monographed  the  sub-family  in  1873  (Mem.  Soc., 
Liege  (2)  III,  pp.  363-662). 

The  common  form  is  Mylabris  pustulate,  Tkunb.,  doubtfully  dis¬ 
tinct  from  M.  sidce.  M.  rouxi,  Cast.,  is  a  similar  but  smaller,  black 
and  yellow  species,  while  16  other  species  are  recorded. 

itf.  pustuhta,  Thunb.,  is  a  conspicuous  beetle,  measuring  about 
one  inch  in  length,  coloured  black  with  large  orange  marks  on  the  wings 
and  prothorax.  The  wings  and  body  are  softer  than  in  many  beetles, 
the  typical  head  and  antennas  are  those  characteristic  of  the  Cantha- 
ridce,  and  the  yellow  fluid  exuding  from  the  joints  of  the  legs  further 
characterises  this  common  insect.  The  life-histoiy  is  unlcuown,  and 
the  life-histories  of  those  Cmitharida;  which  have  been  studied  are  so 
various  that  there  is  no  indication  as  to  what  the  life-history  of  this 
insect  is  likely  to  be.  The  fluid  exuded  from  the  joints  of  the  legs,  with 
its  blistering  jiroperties  and  probably  unpleasant  flavour,  serves  as  a 
protection  from  birds  and  other  enemies ;  the  colouration  is  that  known 
as  “warning,”  that  is,  it  serves  to  plainly  advertise  the  unpleasant 
nature  of  this  insect,  so  that  birds,  etc.,  may  not.  cat  it.  In  its  habits 
this  insect  is,  as  would  be  expected,  conspicuous :  it  may  be  seen 
.  on  plants,  fully  exposed,  so  that  its  warning  livery  is  dearly  seen.  It  feeds 
1  upon  the  flowers  of  plants,  notably  Cucurbitaccw  sueli  as  the  melon, 
(pumpkin,  cucumber,  white  gourd,,  etc.  ■■  It.  is  common  in  the  plains 
and  occurs  throughout  India  where  vegetation  is  abundant.  'There 
is  one  brood  in  the  year  and  these  beetles  appear  sometimes  in  great 
numbers  and  are  very  destructive. 
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seized,  as  no  progress  can  be  made  till  more  is  known  and  we  can  at 
present  only  estimate  their  directly  injurious  effect  as  adults. 

Tkictenotomid/e. 

AiUennce  /oh//,  serrate  inside  at  the  apex.  Tarsi  heleromerous. 

These  are  large  beetles,  practically  hetcromerous  Longicomia  with 
slightly  serrate  antenna/.  They  have  long  bodies,  the  dark  colours 

W' 

f 

Fly.  221. -TjUtTBNOi'OMA  C.’HILPBKNI,  X  1. 

(except  Auiocrates  cenca,\\Te stw.,  which 
is  metallic  blue),  the  general  facies  of 
many  Cerambycid  beetles  and  arc  found 
in  the  same  habitat.  These  insects 
are  characteristic  of  the  Jndo-Malayan 
region,  particularly  of  forest  areas. 

Autocro/es  has  the  prothorax  spined,  the.  scutollum  blunt.  7V?V- 
tawtomn  has  the  prothorax  only  angulated.scutellum  longer  and  shar]ier. 
Very  little  is  known  of  the  life-history  of  these  insects  :  they  are  pro¬ 
bably  predaceous  in  the  adult  stage.  The  larva  nf  T.  rhiidn'ni  1ms  re- 


India  where  they  must  occur.  The  structure  of  the  lar  vae  is  held  to 
support  tlie  view  that  this  family  is  mo  re  nearly  related  to  the  Pt/thidar 
or  Pf/rochroitfai  than  to  any  other  Heteromera.  Besides  the  metallic 
blue  Autocrates  anea,  Westw.,  of  the  Himalayas,  Trktenotoma 
Grai/i,  Sm.,  occurs  in  South  India,  T.  childreni,  Gray,  in  the  Kliasis, 
and  T.  nmiszeehi,  Deyr.,  in  the  Himalayas  (Ann.  Soc.  Ent.,  France,  1875, 
p.  LIX).  Westwood  (Cab.  Or.  Entom.,  1847)  figures  T.  childreni,  Gray, 
T.  tcmpletonii ,  Westw.,  and  T.amea,  Parry,  and  discusses  the  characters 
on  which  lie  separates  these  as  a  distinct  family. 


PHYTOPHAGA. 

The  tendency  in  classification  at  present  is  to  a. complexity  of 
families,  especially  m  Colcoptera.  and  while  this  is  possibly  justified 
from  structural  characters,  it  is  certain  that  there  is  not  as  yet  sufficient 
material  available  to  define  so  many  families  ;  to  all  but  the  student  of 
systematic  entomology,  the  old  broad  families  embracing  insects 
allied  in  structure  and  habits  are  still  the  most  natural  and  the  simplest 
in  actual  working.  We  have  accordingly  adhered  to  the  three  fami¬ 
lies  composing  this  series,  the  plant-feeding  beetles  ;  the  Bruchids  are 
seed-eating,  the  Chrysomelids  live  on  green  plants,  the  Cerambycids 
in  the  woody  tissues  of  plants.  This  makes  but  three  families  and  to 
place  an  insect  in  one  of  these  three,  places  it  as  far  as  these  habits  go. 
Modern  classification  makes  two  or  more  of  Bruchids,  13  or  more  of 
Chrysomelids,  and  two  of  Cerambycids,  with  a  great  tendency  to  make 


The  series  is  distinguished  by  the  apparently  four-jointed  tarsi, 
usually  with  at  least  one  joint  expanded  and  pubescent  beneath,  and 
the  absence  of  a  prolongation  oi  the  head  as  a  rostrum.  It  is,  in  prac¬ 
tice  in  the  field,  a  peculiarly  homogeneous  series,  the  three  families 
sharply  distinct  in  all  our  common  species.  It  is  easy  to  put  a  Scclo- 
(lonta  down  as  a  weevil  however,  though  it  has  no  distinct  beak,  because 
it  resembles  the  leaf-eating  smaller  weevils  in  which  the  rostrum  is 
not  much  developed  and  actually  the  limits  of  these  two  series  do,  as 
they  should,  shade  into  each,  other. 
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seed-coat  and  so  into  the  seed  itself  where  it  feeds  upon  the  tissues. 
The  larva  is  white,  curved  and  with  a  close  resemblance  to  larva:  of 
weevils.  Riley  showed  that,  in  the  first  instar,  the  larva  is  provided 
with  three  pairs  of  incomplete  but  functional  legs,  as  well  as  a  series 
of  thoracic  spines  and  a  pair  of  toothed  thoracic  plates  which  enable 
the  larva  to  bore  into  the  pod  or  seed  and  so  establish  itself.  When 
it  has  reached  the  seed,  it  moults  and  appears  without  the  legs  and 
;thc  thoracic  plates.  As  a  rule,  one  seed,  if  full  grown,  is  sufficient 
for  a  larva  (or  for  many),  but  in  the  case  of  growing  seeds  the  larva 
:may  eat  so  fast  that  the  seed  cannot  develop  and  it  has  to  move  into 
'  a  fresh  one.  When  full  grown,  the  larva  cuts  a  disc  in  the  seed-coat 
almost  through  and  pupates  below.  When  the  beetle  is  ready  to 
emerge,  the  disc  readily  opens,  letting  out  the  perfect  insect.  In  Cary- 
obonis  ganagra  the  larva  comes  out  of  the  seed  and  pupates  outside 
in  an  excrementitious  cocoon.  The  beetles  are  found  in  the  field 
visiting  flowers  of  leguminous  plants  or  on  the  leaves  of  plants.  They 
appear  to  take  no  food,  as  do  the  household  species  also.  There  is  no 
information  available  on  the  question  of  the  hibernation,  etc.,  of  the 
free-living  species.  None  are  pests  to  crops  in  India’  but  the  house¬ 
hold  species  are  destructive  to  stored  pulse.  Bruchid  larva:  are  the 
hosts  of  Chalcid  parasites,  which  lay  their  eggs  in  the  larva:  in  the 
seeds.  These  insects  are  sometimes  found  in  abundance  in  infested 

The  family  is  not  a  large  one  and,  with  the  exception  of  the 
cosmopolitan  household  species,  is  principally  found  in  the  tropics.  No 
list  of  Indian  species  exists  and  there  is  room  for  work  on  this  family. 
Including  cosmopolitan  insects,  37  species  are  known  from  India  and 
the  number  of  species  recorded  from  the  plains  is  a  very  small  propor¬ 
tion  of  those  there  are.  The  family  is  divided  into  two  tribes  :  Vrodon- 
tides  with  clubbed  antenna:  represented  by  Vrodon  in  Ceylon;  Bru- 
clddcs  with  dentate  or  pectinate  flattened  antenna;.  The  following  six 
species  of  Bruchus  include  the  known  or  recorded  species  found  in 
stored  pulse  in  India  : — 

(1)  B.  chinensis ,  Linn.,  in  Pimm  sativum  (peas),  Dolichos  lab-lab 
(val),  Dolichos  biflorus  (moth),  Cicer  arietinum,  (gram),  Cajanus  indicus 
(pigeon  pea),  Ervum  lens  (lentil),  Vigna  caljang  (cow  pea). 


PLATE  XX.II. — (talkrucella  Ruoosa. 


1.  Eggs  on  leaf,  x  3. 

2.  Larva  on  leaf,  x  3. 

3.  ,,  48  hours  after  hatching,  x  20. 

•1.  „  full  grown;  x  6. 

6.  Female,  x  8. 

7.  Male,  x  K 


gether  at  the  front  of  tiro  head.  They  include  the  very  distinct  Cassi- 
ilince  in  which  the  head  is  hidden,  and  the  Hispincu,  which  have  a 
characteristic  outline  and  are  often  spiny.  ‘  Actually  if  a  Chvysomelid 
has  not  the  narrow  prothorax,  nor  the  curved  ventral  abdominal 
sutures,  nor  the  deflexed  head  and  the  contiguous  antenna;,  it  must  be 
one  of  the  Ci/cUca,  the  largest  division  of  this  large  family. 

Prothorax  narrowed,  rounded.  iSagrm.cc. 

Head  constricted  behind  eyes,-  Donacimw. 
produced  anteriorly.  iiU- 1 ftriocerince.  . 

POD  A. 

[(Megascelin*). 

Megalopince. 

Ventral  abdominal  sutures  \Clytrinte. 
curved.  CA31PTOSOMES.  Wryptocephahna;. 

\(Sphaei'ocarin®). 

;  /(Lamprosomina')- 


Galcntcina.  I  Hahicmi. 
(Trichostomes).  I  Posterior  coxa- 
not  grooved. 


The  following  is  a  synopsis  of  the  larval  li 

Sagrinre. — Knots  of  frees. 

Donaciina. — In  aquatic  plants. 
('rim-etintr * — On  aquatic  plants  abnv< 
plants  with  excrement 
OtiuipUmtnu't. — In  cases,  on  plants  or  i> 
Kumolpina?. — In  roots  or  in  soil. 


on  Artemisia,  the  eases  very  closely  resemble  the  excreta  o£  the  larger 
grasshoppers  and  this  is  possibly  a  protective  device.)  The  cases  of 
0.  corrosicollis,  Jac.,  are  common  on  long  grass  and  those  of  C.  Pusaensis,  ' 
Jac.,  on  “Jhau”  (Tamarix  tjaltica),  and  the  little  lavvte  can  be  readily 
reared.  Donnisthorpe  has  described  the  life- history  of  the  European 
Clythra  qiinihi-punclaUi,  L.,  in  Trans.  Ent.  Soc.,  London.,  1902,  p.  11. 
We  reproduce  his  summary  : — 


‘  ‘  'To  recapitulate  the 
f o regoing  facts  :  The  life- 
history  of  Ch/t/ira  i/imdri- 
ptmclala  is  briefly  as  fol¬ 
lows  : — When  the  beetle 
has  emerged  from  the 
pupa  in  the  nest,  it 
escapes  with  caution 
‘  feigning  death,’  and 
holding  on  to  twigs,  when 
attacked  by  the  ants.  It 
then  seeks  its  mate, 
and  copulation  takes 
;  place.  The  beetles  are 
I  generally  to  be.  found  on 
'  birch  shrubs,  the  young 

j  shoots  and . leaves  of 

j  which  they  eat,  bitihgthe 
j  top  shoots i-ight  through. 

I  The  female  then  seek’s 
I  a  tree  or  shrub  above 
or  close  to  a  nest  of 
Formica  rufa,  and  drops 
the  eggs  onto  the  ground 
beneath.  The  eggs  are.  co¬ 
vered  by  a  case, or  capsule, 

which  is  placed  around  it  by  the  female,  and  consists  of  her  own  excre¬ 
ment.  This  covering  is  placed  in  position  with  the  posterior  tarsi,  the 
egg  being  held  in  the  depression  of  the  abdomen.  The  covered  egg- 
looks  exactly  like  a  small  bract,  and  is  exceedingly  like  the  end  of  a 
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PLATE  XXIII, — Phidodonta  Modesta. 
Sugar-cane.  Hispa. 


Eggs  . . .  j  b!  } A  ■day after  laying' 


Full-grown  Larva.  x  3. 

fA.  Ventral. aspect. 
Pupa  ...  J ; 


Dorsal  aspect,  x  3. 

Just  before  emergence.  : 
Just  after  emergence,  x 
15  minutes  after  emergent 


Iiuagn,  to  show  disposition  of 
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One  species,  llispa  mnesmts,  By.,  is  a  serious  major  pest,  and 
another  Li'plispa  pipjwwn.  By.,  occasionally  rivals  it.  Others  arc  minor 
pests  or  live  m  uncultivated  plants. 

Hymenopterous  parasites  are  tile 
onlv  known  cheek  on  the  increase 
of  those  insects.  H.  Donckier  de 
DonceePs  Catalogue  (Ann.  Hoc. 

But.  France,  J88SI,  LAVII1,  p.  540), 
enumerates  Ml  Indian  species, 
chiefly  of  the  following  genera  : — 

Callispa  id,  Anisodcra  12,  Gonopltora 
!),  Downesia  10,  Plahjprial,  Hi  spa  12. 

A  few,  including  plains  species, 
have  been  described  since.  Gestroi’s 
papers  (Ann.  Mus.  Civ.  Genova), 

Baly’s  catalogue  of  Hispidm.  and 
Weise’s  recent  papers  (Deutsche 
Entomologisehe  Zeitschrift)  describe 
the  majority  of  our  species. 

!  Leptispa  piji/mma,  Baly.,  : 

r  (vice  in  Malabar  and  occasionally  found  elsewhere  in  the  plains.  Its  life- 

\l history  is  unknown.  Amblispa  Iwvigata,  Guer.,  is  a  spineless  black  insect 
found  on  the  leaves  of  the  high  grass  in  Canara  and  the  Himalayas. 
Gonophora  bmujahnsn,  We.,  is  a  pretty  yellow-brown  species  with 
black  spots  found  abundantly  during  the  rains  in  submontane  loeal- 


Plalypria  includes  P.  Andreivesi,  We.,  described  from  specimens 
reared  from  ber  {Zhy  pirns  jujuba)  and  common  in  widely  spread  local¬ 
ities  in  tlie  plains.  The  larva  does  not  remain  in  one  mine  but  moves 
about,  eating  into  the  leaf,  eating  out  a  kind  of  pocket  and  then  emerg¬ 
ing  to  commence  a  fresh  pocket.  The  larva  (fig.  241)  is  flat,  the  head 
large  and  hard,  with  short  antenna?  and  a  lateral  cluster  of  ocelli;  the 
prothorax  bears  a  dorsal  and  a  ventral  shield  ;  the  segments  are  pro  ¬ 
duced  laterally  and  bear  a  terminal  backwavdly-curved  process  ;  the 
spiracles  are  on  the  dorsum  ;  the  legs  are  well  developed  and  the  larva 
runs  actively;  the  abdomen  terminates  in  a  flat-  chitinous  plate  with 


Cassidinm. — Tortoise  Beetles.  The  charactei 
the  flattening  of  the  body  and  the  e: 
head.  The  form  is  oval  or  rounded, 

thorax  continuous  with  that  of 
the  elytra  and  giving  the  insect  the 
appearance  of  a  tortoise.  The  co¬ 
louring  is  either  dull  green  or  dry 
grass  colour,  or  is  peculiarly  brilli¬ 
ant,  the  living  insect  having  a  glit¬ 
tering  golden  hue  with  a  ground  tint 
of  red,  pink  or  green.  In  appear¬ 
ance  these  are  perhaps  the  most  A 

striking  of  all  insects,  living  jewels  Fig.  243.— Asi'jnojtom’HA 
of  the  most  delicate  beauty.  The  A'cBpi)p  *Sp 

object  of  this  colouring  is  not  clear, 

..  though  the  dull  green  ones  are  evidently  cryptic,  in  conjui 
their  form  and  immobile  attitude  on  the  plant. 

Few  details  are  available  as  to  the  life-history.  Eggs  t 
types,  single  eggs  laid  on  the  leaf  ( Coptocycla ),  egg  masses 


PLATE  XXIV.— Cassidim. 


1.  Calopepla  hcxagona ,  larva  from  above,  with  its  attached  moult. 

2.  Anal  segment  with  the  moult  removed. 

3.  Pupa,  from  above. 

5.  Coplocycla'scxpunctata. 

6.  1'rioptcra  1 0  macv.lata. 
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is  not  always  possible,  anti  the  life-histories  of  some  of  our  commonest 
species  still  remain  unknown.  For  this  reason  every  larva  found  de¬ 
serves  careful  rearing  ;  larva1  are  preserved  in  formalin.  The  student 
may  be  cautioned  against  hasty  identification  of  specimens  that  look  ex¬ 
tremely  alike,  more  especially  in  the  Hispides.  There  is  no  group  that  re¬ 
quires  more  careful  scrutiny  before  pronouncing  two  specimens  to  belong 
to  the  same  species,  and  this  is  of  great  importance  in  the  economic 
species.  There  is  also  no  group  that  offers  such  scope  to  the  inquirer, 
especially  m  the  bionomic  aspect.  To  the  naturalist  living  in  a  forest 
or  hill  district  there  is  immense  scope  and  the  fauna  of  any  one  place 
will  take  years  to  procure  and  work  out  properly. 


Cerambycida?. — (Longi corin' a). 

Antenna  long,  then  bases  partly  encircled  by  the  eyes. 

Upper  surface  pubescent. 

This  large  family  of  large  insects  is  readily  recognisable  from  their 
general  form  and  their  long  antenna?.  They  range  from  under  half  an 


in  tlie  tunnel,  in  a  chamber  formed  by  closing  up  the  tunnel  at  its  head 
and  tail,  or  in  a  cocoon  of  white  hard  material  derived  from  the  excre¬ 
ment.  The  length  of  the  life-liistory  is  known  in  few  cases  but  in  species 
investigated  elsewhere,  lias  been  found  to  be  very  long,  as  much  as  three 
years  being  spent  in  the  larval  stage.  This  is  due  possibly  to  the  lack 
of  nutrition  in  the  food  of  the  larva,  the  dry  woody  material  not  con¬ 
taining  much  nutriment :  a  great  amount  of  it  must  pass  through  the 
alimentary  canal  in  order  to  supply  the  necessary  food  and  a  long 
period  is  apparently  consumed  m  obtaining  this.  The  larval  galleries 
are  often  very  large  and  extend  to  a  great  length  through  the  trunks 

The  family  is  a  very  large  one,  principally  confined  to  forest  areas 
and  of  no  importance  in  Agriculture  except  in  special  cases.  Few  are 
found  in  the  cultivated  plains  and  the 
bulk  of  the  species  are  purely  forest 
haunting  insects.  The  Indian  species  are 
being  described  by  Galian  in  the  Fauna 
of  India. 

The  family  is  divided  into  two  sub¬ 
families  : — 

Cermrtinjeina. — Head  in  front  oblique 
or  sub-vertical,  last  joint  of  palpi  not 
pointed  in  front.  Fore  tibise  not  grooved 
beneath . 

J.amiinai. — Head  in  front  vertical  or 
bent  inwards  well  below  the  thorax. 

Last  joint  of  the  palpi  pointed  at  the  end. 

Foie  t.ibiie  generally  with  a  groove  beneath.  (Cfahan). 

Ccmmbi/ema!. — Galian  makes  four  sub-families  : — 

Prionini. — Distinguishable  as  a  rule  by  the  sharp  lateral  margins 
of  the  prothorax.  Distemini.  Ten  hill  forms.  Left-mini.  Twenty- 
three  hill  forms.  Ceramh/cini .  Embraces  most  of  our  forms  but  is 
not  readily  distinguishable  in  the  case  of  hill  forms,  except  from 


lf.,  13  a  smaller  beetle  reported  to  girdle  Ttibmnumunlana  alba  blanches 
in  South  India,  as  well  as  to  cut  down  rose  bushes  find.  Allis.  Notes 
Ut,  p.  10).  Olaiecamplvs  bilobus,  F.,  is  common  in  the  plains  on  pakur, 
gular  and  other  fig  trees  ;  it  is  conspicuous  by  the  round  white  spots 
on  the  smooth  brown  elytra  and  is  likely  to  be  found  everywhere  in  the 
plains.  Apamccyna  histrio.  F.,and  A.  perliycra,  Thoms.,  are  common 
among  cultivated  crops  ;  both  are  of  small  size,  dull  brown  in  colour, 
with  mauy  small  white  spots  disposed  over  tile  elytra.  The  latter  have 
been  reared  from  the  stems  of  the  common  pumpkin  ( Cucurbila  pupa) 
in  which  it  occurs  abundantly  (Plate  XXAr). 


Amongst  the  many  species  of  Glcnea ,  G.  spihta,  Thoms.,  is  known 
to  breed  in  the  trunk  of  the  silk  cotton  tree  ( Bombux  malabaricmn).  the 
larva  being  found  abundantly 
in  the  decaying  trunk  after  the 
plant  has  dried,  in  common  with 
a  host  of  other  insects.  Mona- 
hummus  nivosus,  AVh.,  is  the 
commonest  representative  of  this 
immense  genus,  an  insect  found 
on  the  Ak  plant  (Gahlropis  spp.) 
in  the  plains.  Its  larva  is  found 
in  the  stem  of  theplant,  Suinauum) 
up  the  centre  and  the  beetle  is  to 
be  found  practically  wherever 
this  plant  grows. 

The  following  list  of  plants 
bored  by  Cerambyoidfe  is  com¬ 
piled  from  Indian  Museum  Notes 
(LAIN.),  the  reports  of  the  Forest 
Zoologist  (E.P.S.),  of .  the  Ento¬ 
mologist,  Indian  Tea  Association 
(C.B.A.),  and  our  own  records.  We  have  included  borers  of  other  groups 
such  as  the  Arbelid®,  Cossidie.  Buprestidic,  etc.,  but  the  records 
are  extremely  meagre  and  show  how  little  this  subject  has  been 
investigated.  The.boreis  in  dry  wood,  etc.,  of  the  Bostrichidee, 


Casuai-ma. 

Casuarina  cyuiscti  folia. 

( Arbcla  teiraonis). 

Cadoslerna  scabrala . 

Coffee. 

Coffea  arabica. 

Xylotreclms  ijuadripes  (1 .  M.  N.) 

(Zeuzcra.  coffece)  (I.  M.  K). 

Gular. 

Ficus  (jlomeratus. 

Batocera  rubra. 

Guava. 

Psidium  </uava. 

(Arbcla  teiraonis). 

>, 

Molestlies  holosericea. 

(Bedionnta  prasina). 

Khair. 

Acacia  catechu. 

Stromalmm  barbatum  (I.  M.  N.) 

Lime. 

Citrus  mcdica. 

Cldoridolmn  alcmene. 

Orange. 

„  aunintiim. 

( Agrihts  ijrisator ). 

Litchi. 

Ncphelium  litchi . 

(Arbcla  tetraonis). 

Mango. 

Many  if  era  hulica. 

Acanthophorus  serraiicornis. 

Stromalmm  barbatum. 

Batocera  rubra. 

( Arbcla  teiraonis). 

Pumpkin. 

Cucvmis  melo. 

Apomecyna  pertigera. 

Sal. 

Shorca  robvsla. 

Plocedcrus  obgsus  (1.  M.  N.). 

” 

Hoploeerambyx  spinicornis 
(I.  M.  N.). 

Ccelostcrna  scabrala.  (I.  M.  N.). 

(Clmjsobothrys  scxnotata ) 

(I.  M.  N.). 

”  - 

Molcsthes  holosericea 

(E.  P.  S.). 

- 

.4  canlhaphor  u  s  serrat  ico  mis 

(E.  P.  8.). 

„ 

Dialagcs  pauper  (E.  P.  S.) 

Hypaischrus  indicus  (I.  M.  N.). 

Sandal. 

Saniahim  album. 

(Zeuzcra  cofjeas). 

Simul. 

Bombax  malabaricum. 

Ploccderus  obesus  (I.  M.  N.). 

Glcnca  spilola. 

Sissu. 

Dalben/ia  sissu. 

Stromalmm  barbatum. 

Tea. 

Camellia  theifera. 

( Arbcla  dea).  (0.  B.  A.). 

” 

(  „  guadrinolata).  (C.  B.  A.). 

( Phassvs  malabarirns). 

of  Coleoptera,  there  seems  to  be  no  immediate  prospect  of  any  thorough 
revision  owing  to  the  complexity  of  the  family  and  its  vast  number 
of  species.  About  1,500  Indian  species  are  probably  already  described 
or  recorded,  but  an  equal  number  at  least  will  probably  be  added  now 
and  new  forms  are  found  constantly. 

Brachyierince.—Blosyms  asettus.  Oliv.,  is  a  grey  weevil,  with 
thickset  abdomen  and  elytra,  found  commonly  feeding'on  leaves  from 
August  to  December.  Astycvs  lateralis,  F.,  is  the  common  green  weevil 
of  the  plains  of  India,  found  feeding  in  abundance  upon  cultivated  plants. 
A.  ch-ysocldoris,  Wied.,  is  the  larger  metallic  green  species  common  in 
Assam.  Tanymeeus  indieus,  Fst.,  is  one  of  the  many  weevils  which 
are  so  abundant  on  soil  and  eat  young  plants.  It  is  extremely 
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W  KF.VILR. 

Vig.  i.  Larva  of  AraM.-erus  xp.  (Cotton  m:ed  weevil.) 
"  'j'  |  Pupa  „  ” 

„  5.  Phytoscaphus  triangularis,  x  3. 

„  6.  Episomus  lacevta.  ■  *  3. 

,,  7.  Apoderun  scutelluris.  x  4. 

,,  S.  „  ti-anquebaiicus,  x  4. 

„  i).  Xanbhochelus  supercjfioau*.  x  2. 


hushes,  and  it  is  advisable  to  remember  that  they  often  sham  dead 
ami  fall  to  the  ground  when  the  plant  is  shaken.  Larva;  are  to  he 
found  in  every  possible  part  of  the  plant  and  practice  enables  the  col¬ 
lector  to  discern  swollen  twigs  or  branches  in  which  larva;  are  found. 
They  are  not  difficult  to  rear  and  almost  any  part  of  a  plant  is  worth 
investigating  for  weevil  grubs.  The  rarer  species  are  obtained  in  this 
way  and  there  is  no  better  collecting  method  than  to  search  systema¬ 
tically  among  wild  plants.  Benzene  is  the  best  killing  agent  and  the 
weevils  keep  well  until  required  to  be  set. 


Antennas  straight,  nine  or  eleven-jointed .  A  horizontal  > 
■usually  long.  Tarsi  pilose  below.  Body  elongate. 


A  family  closely  allied  to  the  Cm 
elongate  and  linear  form.  They  are  u 
browns  and  ferruginous  tints.  The 
males  in  some  cases  have  large  curved 
mandibles  or  expanded  and  toothed 
fore  femur  and  tibia.  The  habits  of 
but  few  are  known  and  none  of  these 
appear  to  he  Indian.  In  general,  they 
are  wood-boring  or  found  in  decaying 
wood.  They  arc  chiefly  tropical  and 
well  represented  in  the  forests  of  the 
East.  There  are  two  sub-divisions  : 


ulionids  but  usually  of  more 
ually  bare,  shining,  of  dull 


Ulna 


There  are  about  twenty  recorded 
I ndian  species,  but  the  family  has  been 
greatly  neglected.  Several  species 
are  common  in  the  plains,  in  some 

of  which  there  appears  to  be  a  consi-  Pig.-  270.— Obychodks  sr.  x  1. 
derable  amount  of  sexual  differentia¬ 
tion  in  respect  of  the  head  and  rostrum.  The  family  is  listed  by 
Von  Sclionfeldt  in  Genera  Inseetornm  (1908),  who  enumerates 
JO  species  from  India  exclusive  of  Burinah  and  Ceylon,  the  small 


number  of  species  recorded  being  apparently  due  to  errors  of  geog¬ 
raphy  in  the  earliest  describers  of  species. 

Calodromus  Mcllyi  Cruer.,  CaUipareins  foveulns  Senna,  Cembalos 
canaliculalws  Mo.,  Symmorphncerus  cardoni  Senna,  Prophthalmus 
delesserli  Pow.,  P.  obscunts  Pow.,  P.  potens  Lac.,  B aryrhynchus  miles 
Boh.,  Eupsalis  tnmeal-us  Boh.,  Oryehodes  pusillvs  Oliv.,  are  the  known 
Indian  species. 

Kostrum  short  or  absent.  Antenna  short- ,  elbowed,  clubbed.  'I’ursi 
apparently  four-jointed-,  fili/orm,  third- joint  entire  or 
bihbed,  not  elongated. 

A  family 'closely  allied  to  some  of  the  Gurculionidm  in  structure 
but  distinct  in  the  almost  total  absence  of  the  rostrum  and  in  their 


habits.  Most  are  elongated  and  cylindrical,  of  small  size  and  o!  ike 
dull  brown  or  black  colour  common  to  beetles  which  live  in  darkness. 
The  antennai  arc  short,  .sometimes  with  twelve  joints  (fmiiele  I,  scape  7 
club,  4),  sometimes  with  as  few  us  three.  (Fig.  ltki.) 


lepidoptera. 

(Butterflies  and  Moths.) 


CLASSIFICATION. 


Pterothrysanidce,  Endmmida,  Chrysopohinidre,  Arbeh'dc e,  Peropliorida, 
Ratardidce,  etc.  (3)  The  Jugmn,  a  membranous  or  spine-like  process  tom 
the' base  of  the  hind  edge  of  the  forewing,  passing  under  the  hindwing 
and  holding  it  between  the'  jugum  and  forewing ;  found  in  Hepiah'dee  and 
Micropterygidw. 

Classification. — It  is  unfortunate  that  no  uniform  system  of  classi¬ 
fication  has  yet  been  universally  adopted  which  can  be  readily  followed 
in  all  systematic  works  and  text  books.  For  the  Indian  student,  it  is 
necessary  to  remark  that  we  are  unable  to  follow  the  classification 
and  order  of  the  Moth  Volumes  of  the  Fauna  of  India,  since  the  author 
is  now  producing  a  revised  classification  which  must  sooner  or  later  be 
adopted  in  the  Fauna  of  India  Volumes.  For  the  present  time,  it  would 
be  more  convenient  to  follow  the  Fauna  ;  a  year  hence  the  later  classifi¬ 
cation  may  have  replaced  it  and,  in  this  dilemma,  we  have  followed  the 
order  of  the  new  classification. .  (Hampson,  Catalogue  of  Lepidoptera 
Phalwnse,  Vol.  I.)  This  .is  also  confusing  as  it  is  not  the  order  followed 
in  Sharp’s  Insects ;  but  we  have  tried  to  reduce  the  inconvenience  by 
listing  the  new  order  with  page  references  to  the  Fauna  of  India  Volumes. 
It  is,  however,  desirable  to  retain  the  old  division  of  Butterflies  and 
Moths  and  we  have  done  so.  (In  the  list,  families  named  in  italics  arc 
not  known  in  Tndia.) 
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RHOPALOCERA. — Jlntier/tb’s. 

Day  flying  insects,  the  antenna  knobbed  at  the  tip.  No  jremdmn, 
the  costal  nervim  arched  at  the  base. 

The  butterflies  are  familiar  to  everyone  from  their  large  size,  their 
bright  colours,  their  sunshine-loving  habits.  Whilst  most  are  clearly 
distinct,  from  the  moths,  these  distinctions  are  not  easily  defined,  and  the 
fundamental  distinction  lies  in  the  wings.  In  Rhopalocem,  the  hindwing 
has  a  projecting  shoulder  at  thebase,  which  fits  under  the  forewing,  thereby 
securing  the  rigidity  of  both  wings  together.  This  fact  can  be 
expressed  by  saying  that  the  costal  nervure  is  arched,  as  it.  is  to  support  this 
ah In  Heterocera,  the  wings  are  held  together  by  the  frenulum, 
a  bristle  or  tuft  which  projects  forward  from  the  hindwing  and  fits  into 
a  pocket  on  the  under  surface  of  the  forewing,  or  the  jugum,  a  projection 
from  the  posterior  edge  of  the  forewing.  The  costal  vein  is  not  arched 
and  moths  are  said  to  be  frenulate  or  jugate.  The  distinction  between 
moths  and  butterflies  is  a  useful  one  but  hardly  an  accurate  one  and 
there  is  little  need  to  discuss  its  value. 

The  butterflies  are  eminently  a  group  that  love,  the  densely  forested 
hills  where  vegetation  is  abundant  and  varied,  where  rain  falls  abundantly, 

.  producing  a  continual  greenness.  Few  are  found  in  the  dry  cultivated 
plains,  where  foodplants  are  scarce,  where  there  are  long  periods  of  drought 
and  little  shelter.  Those  that  are  of  wide  distribution  are  grass-feeding 
s’--"--  ,.„Jes  that  have  widely  scattered  foodplants  among  the  wild 
shrubs  or  flowering  plants,  or  which  feed  on  a  cultivated  plant.  The 
ideal  place' for  butterflies  is  the  lower  slopes  of  the  hills  well  clothed  with 
forest,  with  a  sub-tropical  climate  and  an  elevation  not  over  three  to 
four  thousand  feet.  Here  butterflies  attain  their  greatest  development 
and  few  places  are  richer  than  such  localities  in  India.  Fortunately 
these  insects  may  he  omitted  in  this  place.  Our  concern  is  only  with 
the  few  very  common  ones  likelv  to  be  found  seneraliv  distributed 
over  the  plains  and  which  are  abundant,  in  the  bare  cultivated  areas. 

Almost  all  butterflies  have  a  similar  life-bistory.  The  eggs  art*  laid 
on  the  foodplant,  singly  or  in  clusters.  The  larva'  have  five  pairs  of 
suc.kerfeet,  and  feed  openly  on  the  leaf  on  plant  tissue,  Pupation  take, 
place  on  the  plant,  openly,  with  no  cocoon.  The  eggs  are  rounded,  up¬ 
right,  with  the  micropyle  at  the  top  as  in  the  greater  numher  of  I  he  moths. 


They  are  laid  singly  as  a  rule,  a  few  (e.g.,  Delias  eucharis)  laying  them  in 
rows.  The  egg  hatches,  the  larva  eats  the  egg  shell  and  commences  to 
feed  on  the  living  plant  tissue.  Most  are  solitary,  a  few  (Pierids)  grega¬ 
rious.  Nearly  all  have  the  usual  cylindrical  form,  tapering  a  little  at  head 
and  tail ;  some  are  fusi-form,  short,  robustly  built  and  unlike  a  caterpil¬ 
lar  ( Lycamidce ) ;  others  have  a  conspicuous  neck  (Hesperiidce)  and  in 
some  the  head  is  noticeably  small  ( Pieridce ).  The  body  is  clothed 
with  erect  spiny  processes  in  many,  in  others  with  long  procumbent 
appendages,  or  with  long  processes  on  head  or  anal  segment. 

When  lull-fed  the  larva  pupates  openly  on  the  plant ;  it  may  simply 
hang  by  the  tail  (Nymphalida:),  or  be  fixed  by  the  tail  with  a  thread 
round  it ;  in  the  latter  case,  it  may  be  horizontal  or  with  the  head  upwards 
(Lycanidce),  or  hang  freely  in  the  loop,  head  upwards  ( Pieridce  and 
Papilionidce).  Finally  it  may  be  free  in  leaves  rolled  or  drawn  together 
(Hcsperiidw). 

The  length  of  the  life-history  varies  and  the  number  of  broods  in  the 
year  differs  with  the  species  ;  these  insects  are  dependent  for  tlieir  season 
on  their  foodplant  and  the  caterpillar  is  found  when  the  young  shoots  are 
put  out  or  when  the  young  leaves  are  available.  For  most  this  period 
covers  the  latter  half  of  the  rains  and  two  months  after,  but  many  breed 
also  in  the  early  hot  weather,  which  is  the  spring  for  many  plants.  Two 
to  three  broods  a  year  is  the  most  usual  and  the  imagos  live  for  long 
periods  before  they  are  able  to  lay  eggs.  Hibernation  takes  place  in  every 
stage  even  the  egg  and,  in  the  plains,  many  hibernate  as  imagos.  The 
relative  length  of  the  stages  varies  according  to  the  stage  in  which  hiber¬ 
nation  or  astivation  is  passed,  either  of  the  four  being  prolonged.  The 
imago  as  a  rule  is  longlived  and  feeds  upon  the  nectar  of  flowers. 

In  the  plains,  butterflies  are  found  practically  all  the  year  and  most 
are  two  brooded  ;  there  is  a  brood  in  July- August,  produced  by  the  eggs 
laid  in  June  and  a  later  brood  from  the  butterflies  that  emerge  in  August. 
This  latter  hibernates  and  may  live  through  the  hot  weather  if  its  food- 
plant  be  not  available.  The  student  must  bear  in  mind  that  this  does 
not  apply  to  all  the  plains  species,  nor  to  the  group  as  a  whole ;  some 
plains  species  breed  freely  in  March-May  if  their  foodplant  he  available, 
as,  for  instance,  those  on  irrigated  crops  or  fruit  trees ;  nor  does  this  apply 
to  the  abundant  hill  and  forest  species  ;  though  much  is  written  about 
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these,  we  are  not  aware  that  any  author  has  yet  dealt  with  this  point  fully 
foT  any  family  of  butterflies  in  India. 

The  butterflies  are  extremely  well  known,  and  far  more  is  written 
about  them  than  other  insects  in  India.  Their  life-histories  have  been 
worked  out  to  a  far  larger  extent  than  have  those  of  other  families  and  a 
great  mass  of  information  exists  about  this  group.  Bingham’s  volumes 
in  the  Fauna  enable  every  species  to  be  identified  and  fix  the  nomen¬ 
clature,  we  trust,  for  many  years.  De  Niceville  and  Marshalls’  Indian 
butterflies  gives  an  account  of  the  species  of  the  Indian  region,  and  it  is 
necessary  only  to  deal  here  with  the  species  common  in  the  plains;  the 
student  will  find  ample  details  in  the  above  volumes.  For  Pieridce  and 
PapiUonida?,  the  second  volume  of  Butterflies  in  the  Fauna  should  be 
used  or  the  many  papers  published  in  India.  A  synopsis  of  the  Hesperiidcv 
has  been  recently  published  in  Genera  Insect-orum.  but  Ehves  and  Watson’s 
papers  and  those  of  Doherty  must  be  consulted.  The  pages  of  the  Jour¬ 
nal  of  the  Bombay  Natural  History  Society  contain  abundant  informa¬ 
tion  and  most  readable  articles;  the  descriptions  of  caterpillars  by  Bell, 
Davidson,  Aitken,  and  de  Niceville  are  of  extreme  value.  For  descrip¬ 
tions  as  for  all  identification  and  synonymy,  the  volumes  of  tile  Fauna 
of  India  bv  Bingham  are  taken  as  the  latest  authority  and  these  are  indis¬ 
pensable  to  students  of  this  sub-order,  who  wish  to  be  able  to  identify 
their  specimens.  The  student  should  consult  also  the  late  Mr.  L.  0.  H. 
Young’s  papers  on  the  common  butterflies  of  India  in  the  Bombay 
Journal  for  1906-7,  the  beautiful  plates  of  which  will  enable  him  to 
identify  the  plains  species  of  Ni/mphnlida; :  these  are  being  continued  by 
Mr.  T.  R.  Bell 

For  the  recognition  of  our  fo.v  species,  it  is  unnecessary  to  .lit* 
the  fundamental  structural  details  that  underlie  the  family  distinctions. 
There  are  six  families  of  tvhich  one  (Nenit’ohiiihc,  LnwmiiJu,  Kri/riniihr) 

The  NyiHphalifla!  have  the  forelegs  reduced  in  both  sexes  ami  not 
used  for. walking.  They  include  the  majority  ol  the  lmiterllies.  The 
Lyami&tt,  Blues  awl  Hairstrcakx,  are  small  insects.  '  ' 

only  one  joint,  long.  The  Virj\<hr.  Whites  and  Sulph 
similar,  the  claws  bifid  or  toothed.  The  I’tipiliiu 
are  the  large  bnttcrHies  and  are  distinguished  by  lor 
developed  with  large  simple.  J  claws.  The  //rs/rv. 
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smaller,  the  , antenna'  hooked  rather  than  knobbed,  the  body  robust, 
the  flight  quick. 

Students  of  Indian  Insects  who  may  have  made  collections  in  this 
sub-order  will  perhaps  be  surprised  that  so  few  species  are  mentioned  ; 
we  may  remind  them  that  we  have  attempted  to  deal  with  every  family 
in  due  proportion  and  were  we  to  discuss  each  family  in  proportion 
to  what  is  known  of  them,  then  the  section  on  this  sub-order  would  be  a 
very  large  one.  The  species  mentioned  are  literally  those  common  in 
the  cultivated  plains  of  India  and  a  student,  who  knows  the  little  there 
is  here  knows  as  much,  relatively,  of  these  insects  as  is  necessary  to  him. 

Collecting. — The  common  species  mentioned  below  are  often  obtain¬ 
able  best  as  caterpillars  on  their  foodplants;  perfect  specimens  can  then 
be  reared  and  properly  set.  As  with  moths,  specimens  caught  on  tour 
can  be  put  up  in  triangular  papers  and  packed  in  boxes.  Relaxing  and 
setting  requires  care  and  is  best  deferred  till  a  number  can  be  properly 
relaxed  and  set  at  one  time.  A  little  Acetic  acid  should  be  put  in 
the  relaxing  box  to  avoid  discolouration.  As  with  all  caterpillars, 
“  blowing  ’  is  the  best  process  for  preservation.  Except  in  Lyccmiidce 
there  is  little  to  he  done  in  the  plains  compared  with  other  groups  and 
we  would  recommend  no  one  to  devote  time  to  this  group,  beyond 
rearing  and  becoming  familiar  with  the  common  forms. 

Nymphalidag. 

Forelegs  reduced,  the  male  with  one,  the  female  with  five  tarsal  joints 
without  claw.  Pupa  suspended  from  the  tail.  Larva  usually  with 
spiny  processes  on  head  and  tail  or  on  each  segment. 

There  is  a  characteristic  facies  in  the  species  of  each  family  except 
this,  which  renders  the  identification  of  this  family  easy  in  the  field,  any 
butterfly  not  evidently  one  of  the  latter  groups,  falling  probably 
into  this  one  ;  in  the  few  instances  when  this  fails,  the  legs  must  be 
examined.  Nymphaiids  are  usually  large  butterflies  of  bright  colouring 
with  distinctly  sunshine-loving  habits  in  all  but  one  subfamily,  the 
Satyrincc.  Many  have  warning  colouring  associated  with  unpleasant 
taste  and  there  is  good  reason  to  believe  that  birds  and  insectivorous 
animals  will  refuse  these ;  others  deliberately  mimic  these,  and  thereby 
escape  the  fate  that  their  edibleness  should  bring  on  them  ;■  a  few 
have  distinctly  Deceptive  Colouring  (page  30),  while  the  colours  of  a 


worth  while  growing  the  blue- 
flowered  Slack  ytarphcta  indica,  which  is  in  itself  so  dull  and  uninterest- 
in",  on  account  of  the  myriads  of  Juuonias  which  will  visit  it  in  autumn. 
We  figure  Juuonia  almana  ;  the  six  Indian  species  are  all  common  in 
the  plains.  Bingham  gives  the  following  key  to  them  : — 


a.  Upperside  ground-colour  brown. 

s'.  Forewing  without  yellow  spots  or  discal  band  on  upperside 

. J.  iplrita. 

V.  Forewing  with  yellow  spots  or  a  whitish  discal  band  on  upperside. 


a'-.  Forewing  with  yellow  stops  on  upperside. . . J.  lamonias. 

V1.  Forewing  with  an  oblique  whitish  short  discal  band  on  upperside 

. . . . J.  orilhi/aq. 

b.  Upperside  ground-colour  yellow . J.  hierta. 


PLATE  XXXI.— Ergolis  Merione. 
The  Castor  Butterfly. 


Fig.  !.  Egg,  seen  from  above,  x  18. 
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alUe£  LetfUmmosas,  on  Gapparis  and  Gapparidacea',  on  Brass ica  and 
^Grucijerce,  and  on  Loranthvs. 

Pupation  takes  place  after  the  larva  has  attached  the  anal  prolegs 
to  the  pad  of  silk  and  fastened  the  thoracic  girdle,  the  pupa  being  hori¬ 
zontal  or  upright.  The  pup*  are  green,  cryptic  in  form  and  colour.  The 
butterflies  are  day-flying  and  very  noticeable,  some  being  strong  fliers 
which  visit  flowers,  others  fluttering  in  low  vegetation  and  grass.  They 
appear  to  hibernate  as  imagines  and  where  the  foodplant  is  available, 
lay  eggs  early  in  the  year  at  the  onset  of  the  hot  weather.  The  number 
of  broods  is  at  least  two  and  in  some  cases  as  much  as  six  or  more. 
A  great  deal  has  yet  to  be  learnt  of  the  occurrence  of  some  species  during 
the  year,  and  the  matter  is  by  no  means  a  simple  one.  We  may  mention 

this  butterfly  migrates  from  the  hills  for  the  cold  weather  and  early  hot 
weather,  spending  this  period  in  the  submontane  districts  of  the  Himala¬ 
yas  for  instance,  breeding  on  cultivated  Crucifcm  and  returning  to  the 
hills  for  the  summer  there.  This  is  by  no  means  definitely  ascertained, 
but  it  is  in  strong  contrast,  for  instance,  with  such  a  species  as  Terias 
hecabe.,  Linn.,  which  is  a  constant  breeder  in  the  plains,  wherever 
food  is  available,  and  so  long  as  the  weather  is  warm  enough.  Only 
one  species  is  in  any  degree  destructive,  Pieris  brassiere,  Linn.,  being  a 
pest  to  cabbages  and  other  garden  Crucifer*,  in  sub-Himalnyan  tracts. 

The  lar'v*  arc  the  hosts  of  parasitic  Hymmoptcra  and  a  very  large 
proportion  are  destroyed  in  some  seasons. 

Bingham  has  recently  revised  the  Indian  forms  in  the  Fauna  of 
India,  with  the  help  of  do  Niceville's  manuscript  of  his  proposed 
volume  in  the  butterflies  of  India.  Only  91  species  are  recorded  in  all, 
and  this  is  probably  a  smaller  number  than  any  other  author  would 
allow.  The  tendency  to  split,  species  and  indefinitely  multiply  them 
is  deplorable,  and  it  is  to  be  hoped  that  Bingham’s  enmmnnsense 
views  will  be  accepted  ns  final. 

xiphin,  Fahr..  is  common  in  the  plains,  a  small  white  but¬ 
terfly,  with  'rounded  wings,  the  apex  of  the  forewing  and  a  large  sub-apical 
blotch  black.  It  is  a  graceful  butterfly  of  delicate  build,  found  in  the 
jungle  ;  the  larva  is  recorded  on  Gapparis. 


Delias  emharis,  Dr.,  is  one  of  the  most  common  and  striking  butter¬ 
flies  of  the  plains  ;  it  is  white  above  ;  the  veins  lightly  or  heavily  marked 
with  black ;  below,  the  apex  of  the  forewing  and  hindwing  are  bright 
yellow  between  the  veins,  with  an  outer  series  of  bright  vermilion  blotches 
between  two  black  bands  ;  the  red  looks  as  if  dabbed  in  with  a.  brush 
and  stands  out  extraordinarily  sharply  and  crudely.  This  beautiful 
insect  flies  about  in  the  sun  and  is  one  of  our  most  striking  butterflies. 
Aitlcen  records  its  habits  of  laying  eggs  in  rows  and  not  singly  as  do  most 
butterflies.  Its  larva  feeds  on  the  mistletoe  (Loranthus),  growing  on 

Anapheis  (Belenois)  mesentina,  Cram.,  is  white  with  fuscous  mark¬ 
ings;  the  larva  feeds  upon  bagnai  (Capparis  horrida),  and  the  butterflies 
are  common  throughout  the  year.  The  pupa  is  green  with  yellow  spots ; 
it  has  a  spine  on  the  vertex,  one  on  the  dorsum  and  a  lateral  pair. 

Picris  is  represented  sporadically  by  P.  brassiea,  Linn.,  the  common 
“  cabbage  white,  ”  which  is  found  within  100  miles  of  the  Himalayas  in 
Eastern  Bengal,  Behar,  the  United  Provinces  and  Eastern  Punjab.  This 
insect  is  sometimes  extremely  abundant,  coming  in  the  cold  weather  in 
numbers  and  breeding  freely  on  cruciferous  plants.  Its  sporadic  appear¬ 
ances  are  due  either  to  the  action  of  parasites  which  ultimately  destroy  a 
very  high  percentage  of  the  larvae  and  check  the  insect  apparently  for 
some  years,  or  to  its  sporadic  migration  from  the  hills  into  the 
plains.  Ixias  pyrene,  Linn.,  is  yellow  with  black  and  orange  covering 
the  apical  half  of  the  wing.  Its  larva  feeds  on  Capparis  sepiaria  with 
that  of  I.  ■mariamne,  Cram.  ;  both  are  common  in  India  in  the  hills 
as  in  the  plains.  Appias  Kbi/lhea,  Fabr.,  is  a  white  butterfly  with  dark 
markings  at  the  edge  of  the  wing  in  the  male,  over  the  apical  half  in 
the  female.  The  larva  was  reared  by  Davidson  and  Aitken  on 
Capparis  horrida. 

Calopsilia  includes  the  two  common  white  butterflies,  C.  crocale, 
Cram.,  and  C.  pyranthe ,  Linn.  Both  feed  freely  upon  the  weed  Chakaur 
(Cassia  occidenialis),  the  latter  also  upon  the  Indian  laburnum  ( Cassia 
fistula)  and  are  common  throughout  the  year. 

CoKas  croceus,  Foure.  (fieldi  Men),  is  a  beautiful  orange  species,  the 
wings  edged  with  fuscous  and  with  tEeUm3eraITrface"}-ellow.  It  is  one 
of  the  common  butterflies  in  the  fields  in  the  dry  hot  months. 


t blotch  on  the  upper  surface  ;  whilst  it.  has  this  colouring,  it  fe,cds  on 
tender  leaves  and  rests  openly  on  the  leaf  where  it  resembles  a  bird’s 
Excrement ;  at  the  third  moult,  it  becomes  green ;  apparently  it  is 
!pow  too  large  to  mimic  bird’s  excreta  and  it  adopts  a  cryptic  colour- 
,'  ipg,  green  with  purple  brown  oblique  bands.  It  is  now  somewhat 
)  snake-like  in  appearance  and  by  some  observers  is  regarded  as  being 
■  so  to  an  extent  that  may  be  protective.  The  larva  on  being  irritated 
I  extrudes  a  forked  yellow  process  from  the  prothorax,  which  gives  out 
:  a  scent ;  presumably  this  is  a  protective  device.  Pupation  takes  place 
on  the  plant.  The  number  of  broods  yearly  does  not  appear  to  he 
known  ;  there  are  certainly  two  in  the  months  preceding  the  rains  and 
apparently  two  during  and  after  these  months,  but  there  is  not.  any 
apparent  regularity. 

P-  fcmmon,  Linn.,  is  not  distinguishable  from  the  above  as  a  larva, 


but  the  butterfly  is  distinct.  Unlike  P.  demoleus ,  it  occurs  in  more  than 


PLATE  XXXII.—  Catochkysofs  Cnbjos. 
Tun  Haiustrkak. 
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The  pupa  is  rounded,  humped  at  the  thorax,  constricted  behind  the 
thorax,  and  flattened  below,  usually  smooth.  It  is  attached  by  the  cre¬ 
master  and  usually  by  a  girdle. 

The  butterflies  are  day-flying,  fluttering  about  in  grass  and  low  her¬ 
bage,  the  larger  forms  being  strong  fliers.  Hibernation  in  this  group 
is  commonly  in  the  imago  stage  in  the  plains  and  there  are  two  or  several 
broods  in  the  year,  depending  upon  food-supply.  None  are  serious  pests 
except  Viracholn  isoemtes,  which  works  havoc  in  plantations  of  pomegra- 

Lycamids  have  not  been  collected  in  India  to  the  extent  that  other 
butterflies  have,  and  there  are  fewer  data  in  the  ease  particularly  of 
distribution.  The  species  common  in  the  plains  are  far  less  well  known, 
and  we  have  mentioned  only  those  species  we  are  certain  are  widely 
spread,  a  very  small  number  considering  the  large  number  of  forms  that 
exist  in  India.  Bingham,  who  has  revised  the  family  in  the  Fauna  of 
India,  divides  them  Into  seven  sub-families.  The  student  should 
see  these  volumes  (Butterflies,  Vols.  II,  III)  where  the  known  species 
are  described  and  their  larvae. 

Spalgis  epitts,  Westw.  (fig.  292),  is  notorious  on  account  of  its  (lar¬ 
val)  habit  of  devouring  mealybugs;  it  is  distinctly  not  vegetarian  as 

- _I - ,  - . ! . 


are  its  allies,  but.  lives  among  colonies  of  the  larger  mealybugs  and  feeds 
on  them  ;  it  has  been  found  with  Phcnaeocctts  i(rr/foirft‘.<,  tir.  ;  flu*  larva 
is  short  and  thickset,  with  a  thick  coating  of  white  mealy  wax  adhering 
to  its  short  stiff  hairs  ;  its  appearance  is  exactly  like  that  of  the.  clustered 


bugs  and  only  careful  examination  distinguishes  it.  The  head  and  feet 
arc  concealed,  tile  body  below  is  greenish.  The  larvae  when  full  fed  walk 
about,  settle  down  and  pupate,  emerging  after  9  days  as  butterflies. 
Aitkcn  figures  the  larva  and  pupa  (Journ.,  Bombay  Nat.  Hist.  Soc., 
VIII,  p.  185),  but  the  student  may  be  cautioned  against  taking  his 
remarks  seriously  as  to  the  resemblance  of  the  pupa.  In  this  as  in 
8  other  genera  the  girdle  is  absent,  the  pupa  attached  only  by  the 
cremaster.  The  butterfly  is  widespread,  but  perhaps  not  abundant, 
being  dependent  for  its  food  on  this  and  other  mealybugs.  Mr.  Green 
was  the  discoverer  of  the  carnivorous  habit  of  the  larva,  which  was  con¬ 
firmed  by  Mr.  Ait.ken,  and  we  have  since  reared  the  butterfly  from  the 
mealybug  we  mention.  The  butterfly  (fig.  294)  is  violet-brown  above, 
with  a  square  white  spot  in  the  forewing,  and  greyish  white  below  with 
brown  lines  on  both  wings,  without  ocelli. 

Chikides  includes  two  plains’  species;  C.  laws,  Cram.,  which  is  blue 
above  and  without  colour  or  metallic  scales  on  the  marginal  spots 
below  and  C.  trochilm ,  Frey.,  which  is  dull  black  above,  the  marginal 
spots  with  metallic  scales  and  orange  colour.  The  larva  of  the  former 
is  described  as  feeding  on  the  leaves  of  lime  and  pomelo  ;  de  Niceville 
says  it  can  he  “  confidently  looked  for  in  any  part  of  India  where  any 
trees  allied  to  the  orange  grow.”  The  larva  of  the  latter  is  described 
by  de  Niceville,  as  feeding  on  Udiotrojnmn  slrigosum,  Zornia  iiphylla, 
and  on  indigo  in  Behar. 

Zizeni  includes  the  smallest  known  butterflies  with  Z.  f/aiha,  Tr.,  only 
six-tenths  of  an  inch  across  the  wings  ;  some  of  these  are  abundant,  in 
the  plains  on  low  vegetation,  while  here  and  there  one  finds  them  in  pro¬ 
fusion  on  a  patch  of  grassland.  De  Niceville  considered  there  were  but. 
four  species  in  India,  though  he  listed  all  the  species  mentioned  as  distinct 
to  the  number  of  thirteen.  Z.  madia,  Kolb,  is  the  largest,  with  the  upper 
surface  of  the  male  silvery  blue  with  a  black  border,  the  female  blue  to 
black.  The  flat  green  larva  was  found  on  Oxalis  cornicuiatu.  Z.  hjsi- 
■mon,  Hubn.,  is  small,  the  wings  above  violet  blue  in  the  male,  greyish 
brown  in  the  female  and  having  the  spot  near  the  middle  of  the  discoidal 
cell  below,  which  is  present  also  in  Z.  madia,  but  absent  in  the  next  two. 
This  is  taken  to  include  the  common  Z.  karsandra.  Mo.,  which  breeds  free¬ 
ly  on  lucerne  {Medicayo  saliva )  in  the  plains  where  this  is  grown,  and 


The  family  is  a  large  one  ancl  ] 
species  (Genera  Insectorum) ;  WO  c 
being  plains  species.  The  studen 
Oriental  Hesperiidse  (Trans.,  Zool. 
species  are  figured  in  colour  as  w 
(1891)  and  de  Niceville’s  papers, 
ing  sub-families  : — 

Pyrliopyginie,  Hesperiinse,  1st 


PLATE  XXXIV.— Stntomids  and  Noctcjds. 


Pig.  ].  Syntomis  cyssea,  larva. 


Aegocera  venulia  (Agaristidrc). 
Euchromia  polymena  (Syntomidw). 
Ceryx  godarti.  » 

Psychotoe  duvaucelii. 

Syntomis  sperbius.  ,, 

Agrotis  c-nigrum,  larva  (Noctuidsc). 

Polytehv  gloriosre  „ 

Homoplern  urabrina  ,, 


and  not  in  two  opposed  lines.  From  the  working  point  of  view-  the 
Microlepidoptera  becomes  a  useful  assemblage  of  fairly  distinct  insects. 

We  discuss  first  the  typical  Heterocera,  following  the  order  of  Hamp- 
son’s  Catalogue  of  Lepidoptera  and  enumerating  at  the  head  of  each 
family  the  characters  given  by  him  as  regards  venation.  The  student 
will  find  descriptions,  etc.,  in  the  Fauna  of  India  and  in  the  author’s 
subsequent  papers,  still  being  issued,  in  the  Journal  of  the  Bombay 
Natural  History  Society. 


Syktomid;e. 

Hindwiny  with  vein  8  absent  or  short,  lo.  absent.  Foreunny 
with  vein  5  nearer  i  than  6. 

These  moths  have,  as  a  rule,  a  peculiar  facies,  the  wings  have  hyaline 
patches,  the  hind  wing  is  often  reduced  in  size.  They  are  small  or  of 
moderate  size,  the  colouring  is  bright  and  the  plains  species  are  dav- 
flying.  The  student  will  confuse  them  with  Zyyanidce,  from  which 
they  are  distinguishable  only  on  the  venation. 

The  life-histories  of  some  Indian  species  are  known  ;  eggs  are  round, 
yellow,  laid  in  masses  together  on  the  foodplant  or  soil :  the  larvae  are 
clothed  in  tufts  of  hair,  dull-coloured  and  inconspicuous  as  a  rule  (Plate 
XXXIV).  They  make  a  cocoon  of  silk  and  hair  on  the  soil.  The  moths 
are  commonly  found  sitting  exposed  on  grass  stems  and  plants  by  day, 
the  conspicuous  colouring  being  apparently  warning.  Until  move  is 
known,  it  is  impossible  to  discuss  hibernation;  it  is  noticeable  that, 
Syntomis  sperbius  and  S.  cyssca  are,  in  the  plains,  common  in  the  cold 
weather  both  as  moths  and  as  larvae :  larvae  have  been  reared  on  rabi 
(winter)  crops,  as  well  as  on  kharif  (rainy  season)  crops  ;  it-  is  uncertain 
whether  we  have  some  species  which  breed  only  in  the  cold  weather  and 
some  only  in  the  rains,  or  whether  some  breed  all  the  year.  Develop¬ 
ment  is  not  rapid  and  there  are  probably  few-  broods  a  year.  None 
are  known  to  be  pests,  though  some  feed  upon  cultivated  plants. 
Ifampson  enumerates  1,K)0  species  in  the  Catalogue  of  Lepidoptera 
Phalama*  of  which  about,  MSI  are,  “  Indian  ”  and  perhaps  ten  found  in 
the  plains. 

Psychotm  duvaureli.  Boiad.  (Plate  XXXIV.  fig.  S),  is  a  small  dusky 
moth,  with  smoky  wings  and  the  abdomen  with  two  orange  bands,  dilated 
towards  the  apex.  It.  is  common  in  the  plains  though  rarely  noticed. 


Ccrijx,  in  which  vein  3  of  hind  wing  is  absent,  is  commonly 
represented  by  two  species,  t fodarti.  Boisd.  (Plate  XXXIV,  fig.  7),  with 
two  abdominal  yellow  bands,  the  hind  wing  with  a  narrow  black  border, 
andimflOM,  Cram.,  Ayith  a  broader  black  border  to  the  hind  wing. 

Syntowis ,  in  which  vein  3  of  the  hind  wing  is  present,  is  similar  in 
a  ppearance.  S.  passalis,  Fabr.,  has  seven  narrow  cupreous  bands  on  the 
abdomen.  S.  cys$ea,Ci*m.,*.ndS.$'p&'bius,  Fabr.,  have  each  two  orange 


435 


and  appearance,  the  former  often  distinguishable  by  tlie  pectination  of 
the  antennas.  The  round  sculptured  eggs  are  commonly  laid  in  clusters 


Fig.  299— Amsacta  almstkksa  X  •>  (I.  M.  N.). 


upon  the  foodplant  and  the  moths  are  often  very  prolific.  Larva?  are 
commonly  hairy,  with  tufts  of  long  hair  or  a  dense  uniform  clothing. 
(Plate  XXXV.)  Five  pairs  of  prolegs  are  present  in  all  but  one 
division  (Nohnce)  in  which  the  first  pair  is  aborted.  All  the  known 


larvae  are  herbivorous  and  the  majority  feed  openlv  upon  plants. 
Pupation  takes  place  on  the  soil  in  a  cocoon  of  silk  and  hair.  Moths 
are  commonly  crepuscular  or  nocturnal  and  come  to  light  in  manv  cases. 
So  far  as  has  been  ascertained,  hibernation  is  passed  as  n  pupa  in  the 
cocoon  in  a  sheltered  place  on  or  in  the  soil,  the  majority  of  the  moths 
not  emerging  until  the  first  heavy  fall  of  rain.  There  are  exceptions 
to  this  rule,  some  moths  emerging  in  the  dry  hot  weather  and  breeding 
then  if  food  is  available.  The  number  of  broods  varies  from  one 
or  two  to  as  many  as  eight.  .Several  are.  injurious  owing  to  their  verv 
great  multiplication  under  favourable  circumstance**  and  to  their 
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tinged  with  fuscous  iu  the  female,  with  yellow  in  the  male.  Nola  argen- 
ialis,  Mo.,  is  found  in  Sikkim,  its  larva  being  stated  by  Dudgeon  to  mimic 
a  Coccid  which  lives  on  the  same  leaves.  Romelia  jola,  Swinh.,  was  found 
by  de  Nicevillc  in  Calcutta  on  country  almond  {Terminalkt  catappa)  and 
he  figures  it.  (I.  M.  N.,  V,  pi.  X).  We  reproduce  his  figures.  R.  Hgni- 
jera,  Wlk.,  also  occurs  iu  Mhow  (Forsayeth),  and  Dudgeon  describes  the 
larva  as  making  a  cocoon  of  pieces  of  rotten  wood,  bark  and  interlaced 
long  hairs. 

LUhosiinw.  Brightly  coloured  moths,  small  or  moderate  in  size, 
Hying  by  day  or  in  the  dusk.  The  larva  has  few  hairs  and  frequently 
feeds  on  lichens,  the  pupa  being  in  a  thin  cocoon  of  hairs.  llama  vicuna, 
Wlk.  {TMhosm  anltca.  Wlk.),  though  a  liill  species,  occurs  sparingly  in  the 
plains,  a  small  moth  with  narrow  wings,  lead  colour,  with  a  yellow  margin. 


Ghioncvma  (Cyaua)  peregrina,  Wlk. ,  is  a  white  moth  with  wings  banded 
in  scarlet,  found  in  the  moister  parts  of  India.  Asura  (Nepita)  conjerla, 
Wlk.,  is  perhaps  the  most  common  of  the  family.  after  Utclhcmi.  The 
dark-coloured  caterpillar,  with  tufts  of  hair  and  orange  spots,  is  very 

it  feeds  on  lichens  and  often  appears  in  great  numbers  in  towns.  The 


numbers. at  some  seasons  and  are  almost  omnivorous  so  far  as  crops  and 
low  herbage  is  concerned.  There  are  several  varieties  of  the  moth, 
the  var.  confusa-  which  is  suffused  with  red  being  a  common  one. 

Amsadu  lineola,  Fabr.  (Crealortolns  emittens),  A.  lactinea,  Cr.,  and  A. 
Moorci,  Butl.,  are  found  in  the  plains,  being  destructive  to  a  variety  of 


/' 

L> 


Fig.  30‘2— AfllSACTA  LACTI N BA  I.AltVA,  PULL  GllOWX  X  2. 

crops.  Their  larvse  are  densely  clothed  in  dark  hair  and  appear  ill  swarms 
in  the  rainy  season.  The  moths  may  bo  distinguished  by  their  colouring. 
Amsacla  albistrb/a,  Wlk.  (figs.  2911,  300),  is  recorded  from  South  India, 
where  it  feeds  upon  groundnut.  (Indian  Mus.  Notes,  V,  p.  50.)  Creatonotas 
tjangis,  Linn,  (interruplus),  is  also  common,  the  larva  hairy  with  a  yellow 
stripe,  the  moth  pinkish  with  a  broad  black  fascia  on  the  forewilig. 
Estiijmenc  jiarottcli,  Gncr.  (Alphasa  biguttata),  is  a  beautiful  moth, 
the  forewing  black  with  a  longitudinal  white  fascia,  the  hindwing  red 
with  black  blotches,  found  widely  over  the  moister  parts  of  India.  With 
it  is  E.  mllala.  Mo.,  found  principally  in  the  Mysore  and  Nilgiri  plateau. 

Pencalha  mint,  Fabr.,  is  a  striking  insect,  the  forewilig  grey-brown, 
with  series  of  dark  spots  with  light  edges,  the  hindwing  scarlet  with  black 
bands.  I  he  hairy  caterpillar 
is  a  pest  to  castor  and  Cu- 
curbilacecc,  and  is  general 
over  India.  Ulethcisa  pal- 
chdla.  Linn.,  is  a  common 
species  in  the  plains,  the 
moth  flitting  about  herbage 
in  the  day.  It  is  widely 
scattered  over  the  old  world. 

The  brightly  coloured  Fix.  803-amsacta  laciinka  (I.  M.  N.). 


PLATE  XXXVI.— Noctuidje. 


1.  Zalissa  venosa.  Larva  full-grown. 

2.  „  ,,  Larva,  2nd  and  3rd  abdominal  segments, 

larvai  that  have  emerged  irom  it  and  pupated. 

5.  „  ,,  Hind  encl  of  pupa. 

6.  „  „  Moth. 

7.  Cosmophila  erosa.  Female. 

8.  „  „  Male. 


CucalliancD. 

Acronyclincc. 


LliPIDOPT 


i!4 

without  a  reference  collection.  With  iso  large  a  group  much  must  be 
omitted,  and  we  have  selected  for  mention  those  species  only  which  are 


likely  to  be  found  as  crop  pests,  which  are  found  feeding  on  common 
plants  or  which  are  striking  and  likely  to  be  noticed. 

Agrolincc. — Hampson  lists  1,200  species,  of  which  about  a  tenth  are 
Indian  in  the  very  broadest  sense,  i.e.,  reach  some  part  of  the  Himalayan 
region  of  British  India,  A  very  small  number  get  beyond  the  Himalayas 
Southwards  into  India  proper,  these  occurring  principally  in  hill  locali¬ 
ties  such  as  the  Nilgiris  and  Western  Ghauts.  The  proportion  of  pal<e- 
arctic  species  ranging  completely  across  Northern  Europe  and  Asia  is 
very  striking  and  a  number  of  these  extend  into  the  Himalayas  and  rarely 
into  submontane  districts  of  India, 

CMoridea  (Heliothis)  includes  three  species  common  in  the  plains. 
C.  obsolelu,  F.  (armigera),  is  olive-grey  or  reddish  brown,  with  the  post- 
medial  line  indistinct  and  dentate.  C.  assulta,  Guen.,  is  orange  to  orange- 
brown,  with  a  strongly  marked  postmodial  line  that  is  hardly  dentate ; 
C.  pehigera,  Sell.,  is  ochreous  to  orange,  with  a  black  sub-terminal  point 
above  the  tornus.  The  first  is  the  universal  pest  known  as  the  Ameri¬ 
can  bolhvorm.  It  is  an  omnivorous  insect,  whose  life-history  is  elsewhere 
described  in  detail.  The  second  is  a  less  abundant  species,  feeding  on 


fleshy  leaves  of  lilies  and  is  black,  thickset,  and  warty,  spotted  with 
white,  the  headjegsand  two  ends  of  the  body  marked  will)  red.  it  i-- 
a  conspicuous  insect  with  apparently  warning  colouring. 

!fkirios<er  P..  has  a  somewhat  similar  larva,  but  smooth,  ami  slightly 
differently  marked.  It  feeds  upon  the  leaves  of  AmnivNids  and  the 
moth  is  blue-black,  with  orange  specks,  the  hindwing  alone  fuscous, 
with  orange  cilia.  It  is  a  pretty  and  striking  insect  with  more  b'-uuiv 
than  most  of  its  family.  (Plate  XXXIV,  fig.  12.) 


Borolia  is  most  commonly  represented  by  B.  venalba,  Mo.,  whose 
larva  feeds  upon  rice  leaves. 

Polio,  (Hadena)  is  a  large  genus  of  moths  superficially  like  Agrolis. 
but  with  hairy  eyes  and  tufts  on  the  abdomen.  P.  consanguis,  Guen.> 


with  several  varieties,  is  common  and  lias  been  reared  from  pupal  found  at 
the  roots  of  trees. 

OucuHina! — Hampson  lists  50  out  of  5SM)  species  as  Himalayan, 
Khasi  Hills  or  Kashmir.  One  only  extends  further  South,  Enscolia 
mextricata.  Mo.,  being  found  in  the  Nilgiris  and  Himalayas.  We  have 
one  other  and  apparently  undescribed  species  or  variety  reared  at  Pusa 
on  Oe.inmm  camim. 

Acroni/ctmai.  Eitphxta  cnnducta,  Wlk.,  feeds  on  Niger  seed,  Jute, 
Safflower  and  on  Coreopsis.  It  is  not  uncommon  on  the  former  pliant. 
The  smoky  form  dolorosa  feeds  on  Kakaronda  (Blumea  balsamifera). 
E.  mAanospila,  Roll.,  is  a  moth  of  varied  markings  with  dark  green 
and  dark  brown  ground  colour,  common  in  the  plains.  E.  hulislans , 
Gnen. ,  has  been  reared  from  larval  found  in  the  soft  bark  of  the  Gular  tree 
(ft'cw  glomerata ),  whither  they  had  retired  to  pupate.  Others  were 
found  under  the  bark  of  teak. 

Mudaria  cornifrons,  Mo.,  is  a  grey  moth  with  fuscous  markings  dis¬ 
tinguished  by  the  possession  of  a  three-pointed  chitinons  process  on  tile 
frons.  Its  larva  is  commonly 
found  feeding  in  the  pods  of  silk- 
cotton  (Bombax  malabaricum). 
It  “  hibernates  ”  as  a  pupa  from 
May  or  June  to  the  following 
March,  ill  the  soil  ;  this  has  been 
conclusively  proved  by  actual 
breeding  in  the  Pusa  in.soctayy. 
Prndevia  h'ttoralis.  Boisd..  is 
widely  distributed  and  commonly 
destructive  ;  its  food  plants  include 
a  great  number  of  wild  and 
cultivated  plants.  (Mem.  Dept. 
Agile.,  Kilt..  Vol.  I.  No.  •_>.)  The 
larva,  up  to  the.  last,  instar,  may 

Kim  307— Mouauia  eniiNinmNs.  known  bv  (lie  transverse 

raised  black  band  across  the  tirst 
abdominal  segment  above.  A  full  account  is  given  in  Mem.  Agric. 
Dept,  Ind.,  Knt.,Vol.  II,  No.  (i. 


PLATE  XXXVII— N octuid.k. 

Fig.  1.  Tarache  tropica,  larva. 


Nonagria  unifoi  mis. 
Eublemma  aniab'ilis. 
Aooutia  intersopta. 
Plusift  oiiclialcea. 


■  plants  during 


the  rains. 

Znlissa  venosa,  Mo.,  is  found  breeding  upon  the  common  creeper, 
panehanjuria  (Vitis  irijoHa)  ;  we  figure  the  larva  which  is  not  common 
but  may  be  found  in  the  rains.  This  species  is  in  the  Fauna  placed  in  the 
Agaristidw.  (Plate  XXXVI.)  Trisnla  variegala,  Mo.,  has  an  expanse 
of  three  to  five  inches,  and  is  red-brown  with  dark  markings.  The  larva 
is  stated  to  be  red-brown  with  numerous  blue  warts  clothed  with  rather 
sparse  tufts  of  long  hair  ;  it  feeds  on  the  pipal  (Fictis  religiosa),  and  the 
cocoon  is  covered  with  stones,  excrement,  etc.  (Hampson.)  Erygia  has 
very  slender  palpi  almost  naked;  E.  apiedis,  Guen.,  is  common,  a  small 
moth  of  dark  red-brown  colour.  Lacera  dope.  Cram.,  is  dark  reddish 
with  grey  markings ;  the  larva  is  known  from  Ceylon  and  is  green  with 
two  anal  tubercles.  Hamodes  amanhacii,  Guen.,  is  a  moth  of  an  orange 
brown  colour,  the  forewing  produced  and  with  an  oblique  line  from  the 
apex  across  both  wings.  A  t  rest  it  very  closely  resembles  a  dead  leaf 
aiid  is  found  in  wooded  places. 

Ischyja  manlia,  Cram.,  is  a  large  dark  brown  moth’,  the  smaller  male 
with  dark  blotches  on  the  forewing,  both  sexes  with  a  conspicuous  blue 
band  on  the  hindwing.  It  is  not  uncommon  as  a  moth  during  the  rains. 
Spiredonia  is  smaller  with  two  common  species,  S.  anops,  Guen.,  and  S. 
lediicu i,  Stoll.  H ijloies  caranea,  Cram.,  is  brown,  with  a  light  band  across 
the  ends  of  the  wings.  The  green  larva,  which  has  two  anal  tubercles,  is 
said  to  feed  on  Acanthads.  Cateplda  linteola,  Guen.,  is  larger,  the  male 
with  heavily  tufted  fore  femora  and  tibiae,  which  are  absent  in  C. 
aeronyct  aides,  Guen.  C.  inquieta,  Wlk.,  was  reared  from  larva;  feeding 
upon  sweet  potato  in  Behai.  It  is  not  uncommon  in  Bengal  generally 
upon  this  crop  ;  the  caterpillar  is  grey  with  bright  vermilion  stippled 
stripes,  a  yellow  lateral  line  and,  at  the  hind  end,  a  single  round  white 
spot  on  the  dorsal  surface.  (Plate  XXVIII,  figs.  4,  5.) 

Sympis  rufibasis,  Guen.,  is  stated  to  feed  on  the  litchi  {Nephelivm 
litchi),  the  pupa  found  in  the  rolled  end  of  the  leaf  (Moore).  Plecoptera 
refleza,  Guen.,  is  a.  small  grey  moth  abundantly  found  in  long  grass 
near  sissoo  trees  (Daibcrgia  stsstt).  The  larva  is  green,  the  first  two 
pairs  of  suckerfeet  reduced ;  it  feeds  on  the  leaves  of  sissoo,  pupating  in 
the  bark  or  on  the  soil  among  fallen  leaves.  Jeantholipes  pansaHs, 


PLATE  XXX VIII. — Earias. 

]rig.  1.  Larva  of  E.  inmltma. 

,,  2.  An  attacked  boll. 

„  3.  An  attacked  shoot  of  cotton. 

„  4.  E.  insufona, 

„  6.  E.  insulana,  yellow  variety. 

,,  7.  E.  chromalaria 

.,  S.  E  Mia. 


herbage  in  the  plains. 

Hypenince  (DcUoidincc). — These  moths  are  recognisable  by  the 
sickle-shaped  palpi,  curving  up  to  the  front  of  and  over  the  head. 
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Lymantriidje.— (Liparidce). 

Proboscis  aborted.  Frenulum  present.  Forewing  with  vein  5  nearer 
(i  than  I.  Hindwing  with  vein  1c.,  absent,  vein  8 
connected  to  the  cell  by  a  bar. 

This  family  is  common  in  both  the  hills  and  the  plains,  a  number  of 
common  species  occurring  widely  in  cultivated  areas.  The  moths  are  of 
stout  build  and  usually  dull  colours ;  the  antennae  of  the  male  are 
pectinate,  with  spines  at  the  tip  of  each  branch,  one  of  which  is  oblique 
and  appears  to  preserve  the  position  of  its  branch  with  the  next.  There 
is  no  proboscis  and  the  moths  cannot  feed.  The  female  is  usually 
characterised  by  a  large  anal  tuft,  which  is  in  some  species  used  as  a 
supply  of  hair  for  covering  the  eggs.  The  life-history  is  known  in  a 
number  of  species  ;  the  females  are  usually  prolific,  laying  many  eggs 
in  clusters;  the  larva?-are  hairy  and  are  distinguished  by  the  distinct 
erect  tufts  of  hair  on  the  body  ;  in  a  number  of  cases  these  hairs  arc 
poisonous,  the  point  sharp  and  barbed  so  that  once  inserted  they  remain 
in  the  flesh  which  festers.  Such  poisonous  caterpillars  are  characteristic 
of  the  hills  and  rare  in  the  plains.  Pupation  takes  place  in  a  loose 
cocoon  of  silk  and  hair,  usually  on  the  soil  among  leaves  and  debris. 
The  moths  fly  by  night  in  nearly  all  cases. 

Hibernation  appears  to  be  passed  in  the  pupal  stage,  but  more  has 
yet  to  be  learnt  of  the  seasons  of  these  moths.  The  majority  are  found 
in  the  hot  weather  and  rains,  but  there  are  several  broods  yearly  and 
occasionally  larvas  are  found  in  the  cold  weather.  None  appear  to  be 
definite  pests  to  agriculture,  though  more  than  one  feeds  on  cultivated 
plants,  and  it  is  probable  that  they  are  checked  by  parasites  to  a  more 
marked  extent  than  some  other  groups. 

Hampson  lists  over  KiO  species  in  the  Fauna  of  India  and  lias  added 
11  since.  (Jo.  Bo.  Nat.  Hist.  Soc.,  X,  XI,  XIII.) 

Lalia  includes  several  species,  of  which  X.  aclmmitiouis.  Koll., 
is  most  likely  to  be  found.  The  larva  is  brown  with  grey  hair  and  four 
dorsal  tufts  of  short  brown  hair.  The  moth  is  brown  with  a  single  black 
line  on  the  forewing.  Thiacidas  posticu.  IVIk..  is  the  very  common  hairy 
larva  found  on  the  her  tree  {Zizyphiis  jajiiba).  Vie  reproduce  the  figure 
from  Indian  Museum  Notes,  II,  1*1. 


LYMANTRIID.ffi. 


461 


(Plate  XXVIII,  fig.  8),  is  orange  with  black  marks  and  with  hair  tufts  on 
each  side.  It  pupates  in  a  cocoon  of  silk  and  hair;  the  foodplants  in¬ 
clude  cane,  juar,  bajra,  mama 
(Elcusine  coraeana),  guinea  grass 
and  other  cereals,  and  the  moth 
is  common  in  the  plains.  It  has 
a  habit  of  sitting  by  day  exposed 
on  plants  and  grasses  as  does 
Scirpophaga  aiirifhm  which  it 
closely  resembles.  This  species 
is  not  known  to  occur  in  abun- 


Evproclis  includes  a  large  num¬ 
ber  of  small  to  moderate-sized 
white,  yellow,  brown  or  orange 
moths  which  are  probably  not 
really  as  numerous  in  distinct, 
species  as  authors  now  state. 
E.  hmata,  Wlk.,  is  said  to  feed 
on  babul  ( Acacia  arabica ),  ber  (Zizyplnts  jujuba)  and  rose.  E.  sciu- 
tillans,  Wlk.,  feeds  on  linseed,  bhindi  ( Hibiscus  esculenlus),  bajra  ( Pemii - 
selum  typhoideum),  and  probably  other  plants,  and  is  recorded  as  destroy¬ 
ing  mango  in  Poona  (Indian  Museum  Notes,  II,  p.  .38).  and  Ternnnidia 
catappa  in  Calcutta  (loc.  cit.  V,  108).  E.  jratcrm.  Mo.,  feeds  on  rose  and 
castor,  E,  icilia, , Stoll.  (Plate  XXXIX,  figT-oT6)7  bn  'the  common  Loran- 
thus  on  trees:  These  are  common  throughout  India,  as  well  as,  E.  semi- 
signal^rnE,  E.flavinata,\Vik.,E.  digramma,  Guer ,,E.  flora,  F.  (guttata, 
Wlk.)  The  last  is  the  species  so  destructive  to  fruit  trees  of  all  kinds 
in  the  Punjab,  the  caterpillars  sometimes  occurring  in  great  abundance 
in  the  Canal  Colonies.  E.  damn,  Swinh.,  is  a  small  yellowish  species  found 
very  commonly  ;  its  caterpillar  feeds  on  Kakaronda  (Blame  (dmUamifera). 


The  larva  of  Pe.rina  undo,  F.,  feeds  on  Kanthal  (Artorurpas  intnjri- 
ia),  and  iscommon  throughout.  India.  A  description  of  the  larva  will 
found  iri  Indian  Museum  Notes,  IV,  p.  14. 


PLATE  XXXIX-— Hypsids  and  Lymantbuds. 

Fig.  1.  Uypsajkm,  larva  (Hypsids). 

„  i.  „  „  '““go  >. 

„  5.  Euproctis  icilia,  larva  (Lymantriidre). 

„  6.  „  ,  „  imago 

„  7.  Easychirasecuri*,  larva 

„  P.  Argina  argns,  larva  (Hypsidas). 


HYPSID.E. 


The  life -history  presents  few  points  of  interest.  Eggs  are  laid  singly 
or  in  clusters  on  the  foodplant  and  the  larvte  have  five  pairs  of  sucker- 
feet,  are  brightly  coloured  and  sparsely  clothed  with  hair.  They  feed 
openly  on  the  leaves  by  day  and  are  possibly  distasteful  to  the  majority 
of  birds.  Pupation  takes  place  in  a  slight  cocoon  in  rolled  leaves  on  the 
soil.  So  far  as  is  known,  hibernation  is  passed  as  a  pupa  in  the  soil,  and 
there  are  several  broods  yearly  commencing  in  the  hot  weather  if  food  is 
available.  Two  species  are  pests  to  agriculture  and  at  least  two  injure 
trees,  so  the  family  has  some  economic  importance. 

Hypsa  is  a  genus  of  rather  large  moths,  the  palpi  upturned,  the 
apical  joint  slender  and  reaching  above  the  head.  The  antennae  are  fasci¬ 
culate  in  the  male,  ciliate  in  the  female.  Two  species  are  very  common 
in  the  plains,  the  larva!  feeding  on  pipal,  pakur  and  other  species  of  Ficus 
grown  as  shade  trees  (Plate  XXXIX) ;  the  caterpillars  are  sometimes 
so  abundant  that  they  defoliate  large  trees  and,  standing  below  an 
infested  tree,  one  hears  their  excrements  falling  in  a  continuous  shower 
like  rain.  We  figure  the  moth  of  H.  akiphron,  Cram.,  from  which  H. 
ficus,  Fabr.,  differs  in  markings ;  both  are  dull  ochreous  with  yellow  and 
black  markings  at  the  base  of  the  wing. 

Digama  hearseyana,  Mo.,  is  common  throughout  the  hill  and  forest 
areas  in  India  but  is  rarely  found  in  the  cultivated  plains.  It  is  a  small 
moth,  the  forewing  dusky  with  dark  spots,  the  hindwing  orange.  It 
has  a  very  neat  trim  appearance  and  is  one  of  the  very  common 
moths  one -first  sees  and  captures  in  the  hills.  'Two  genera,  Nyctcnwra 
and  Argina,  formerly  placed  in  Antiidce  are  now  classed  with  Hypsa.  Of 
the  former,  three  species,  N.  laclicinia,  C-ram.,  A'.  hitistriga,  Wlk.,  and 
N.  plagifera,  Wlk.,  are  large  moths,  white  and  brown  in  colour,  which 
occur  throughout  the  hill  and  forest  areas  of  India  and  are  found  rarely 
in  the  plains.  Of  the  latter,  three  species  occur  throughout  India  in¬ 
cluding  the  plains,  feeding  on  Sann  Hemp  (Crotnlaria  juncca)  and  wild 
Crotalaria.  All  are  bright  coloured  ninths,  the  forewing  with  ringed  black- 

scarlet,  the.  larva iscoinmoii  in  the  pods,  feeding  on  the.  seeds.  (Plate 
XXXIX,  figs.  8,  D.)  A.  syringe,  ('ram.,  has  the  forewing  pinkish  brown 
and  clouded  with  fuscous,  the.  hindwing  crimson,  while  -I.  cribrann, 
Clerek.,  has  the  ground  colour  orange.  The  last  is  the  must  common,  its 


PLATE  XL. — Acherontia  Styx. 
Til  Sphinx. 

Fig.  I.  Eggs. 

„  2.  Young  lawn.  . 

.I!  4.  }  Half-grown 

„  5.  Full-grown  larva.  Natural  size. 

„  6.  Pupa. 

„  7.  Moth. 
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red  or  orange,  is  probably  deceptive,  the  whole  scheme  being  similar  to 
that  of  the  Acridiid*  and  other  insects  which  exhibit  this  peculiar 
colour  scheme.  (See  under  Aeridiidse.) 

The  head  is  large  with  large  compound  eyes;  the  proboscis  is  usually 
very  long,  tightly  curled  up  in  repose  . and  sliffly  extended  to  its  full 
length  when  the  moth  hovers  before  a  flower.  The  antemue  are  straight, 
a  little  smaller  towards  the  apex,  slightly  hooked,  and  in  the  male  with 
curious  tufts  of  cilia  on  the  lower  side. 

thorax  is  .robust,  the  outline  of  the  whole  body 


The 


like  Noetnidx  while  the  larva  lias  live  pairs  ot  suckerfeet  and  is  not  clothed 
with  hair.  No  species  will  be  found  in  the  plains. 


Bupteeotiujl. 

Frenulum  presail,  proboscis  absent.  Forewing  with  vein  5  nearer  B 
than  i.  Hindwing  mill  vein  8  remote  from  vein  7,  vein  la.  absent. 
Larva  nniforinU}  hairtj,  papa  in  cocoon  of  silk  and  hair. 

This  is  a  family  of  large  moths  with  hairy  palpi,  the  antenna)  pecti¬ 
nated  in  both  sexes,  the  mid-tibia  with  one  pair,  the  hind  tibiae  with  two 


Fiji'.  310— BerTEKors  mikoU,  .v.ilii.  Fig.  320— ISurrsiiortr  jnxor.,  female. 


pairs  of  spurs.  They  are  dull  coloured  moths,  principally  found  in  hill 
forest  areas,  of  winch  4-2  species  are  recorded  as  “  Indian.” 

The  larva)  are  found,  in  great  numbers  occasionally,  feeding  upon 
forest  trees.  They  are  uniformly  hairy,  with  five  pairs  of  suckerfeet 
The  larvae  are  gregarious,  feeding  together  on  the  plant.  The  hairs  are 
poisonous  and  are  readily  detached  either  when  the  larva  is  irritated  or 
touched,  and  these  hairs  become  firmly  fixed  in  the  skin  giving  rise  to 
great  irritation.  The  pupa  is  in  a  cocoon  of  silk  and  hair.  Hibernation 
in  the  cocoon  takes  place  from  the  end  of  the  rains  to  the  following 

Euplcrole  is  the  abundant  genus,  with  several  species  common  in 
the  moister  and  more  densely  forested  parts  of  India.  E.  imdala,  Blanch., 
occurs  throughout  North  India  and  as  far  south  as  the  Nilgiris  ;  it  varies 
much  in  colouring  from  pale  brown  or  yellow  suffused  with  brown  to  deep 
red-brown  :  each  wing  has  a  varying  number  of  waved  lines  ;  E.  labia. 
Cram.,  is  not  regarded  by  Hampson  as  a  distinct  species  ;  the  male  has 
the  lorewing  bright  yellow.  Ill  both,  the  expanse  ranges  from  three  to 


species  listed  as  from  the  Indian  region  of  which  four  alone  are  common 
in  our  area  ;  21  have  been  since  added  by  Hampson. 


Antheua  scrmda ,  Dr.,  is  a  yellow  moth,  with  a  brown  patch  and 
rufous  margin  on  the  forewing.  The  larva,  is  brown  clothed  in  brown 
hair:  it  feeds  on  grass,  pupating  in  the  soil.  Slauropus  aUernus, 
Wlk.,  is  a  grey  moth,  the  forewing  rather  narrow,  the  abdomen 
long.  The  male  has  pectinate  antennae.  We  figure  the  larva  (fig.  321) 
which  is  of  the  form  characteristic  of  some  Notodontids,  destitute  of 
anal  prolegs,  holding  the  apex  of  the  abdomen  in  the  air,  with  processes 
on  the  dorsal  surface.  This  device  is  to  protect  the  insect  by  its 
alarming  appearance.  The  grey  moth  rests  with  the  costal  margin  of 
the  liindwing  projecting  in  front  of  tile  forewing,  after  the  manner  of  a 
Lasiocampid  moth.  The  larva  has  been  found  feeding  upon  pigeon 
pea  {Cajanus  indicus). 

Anlicyra  eombusla,  Wlk.,  has  been  reared  from  a  larva  found  feed¬ 
ing  upon  maize.  This  larva  is  2.1  inches  long,  of  a  whitish  green  colour 
with  white  intersegmental  bands,  and  a  lateral  green  stripe  ;  there  are 
short  white  hairs  laterally  ;  the  prolegs  are  normal,  5  pairs.  Pupation 


PLATE  XLI. — GeometkidjE 


Fig.  1.  Eumdea  rosalia.  (G 

,,  2.  Macaria  fasciata. 

3.  Teplnina  disputaria.  Larva. 

„  +.  „ 

,,  6.  Bypererylhra  pha-nix. 

„  7.  Tlmlassodes  quadraiia. 

„  S.  Taragama  siva.  Larva.  (La 
„  B.  „  ,,  Cocoon. 

,,  11.  ,,  Female. 

„  12.  Estigena  pnrdalis. 


AND  LaSIOCAMNID 
nelridic) 


exposed  at  night,  fastened  down,  and  are  fertilised  by  wild  males 
come  from  the  surrounding  forests.  “  Assembling  ”  denotes  the  attrac¬ 
tion  of  the  males  to  females  by  some  sense,  possibly  that  of  smell 
which  guides  them  from  a  long  distance  ;  it  is  employed  in  collecting 
certain  butterflies  and  moths  which  exhibit  this  faculty,  the  exposure  of 
a  newly  hatched  female  being  sufficient  to  bring  up  the  males  in  the 
vicinity.  It  occurs  only  in  Lepidoptera  in  this  marked  form. 


None  of  these  species  can  be  considered  as  pests,  while  the  species 
producing  tasar,  eri  and  muga  silk  rank  in  economic  value  beside  the 
true  silkworm  ( Botnbi/x  mori,  L.)  and  the  lac  insect  (Tachardia  hcca). 
These  insects  are  wholly  confined  to  moist  forest  areas,  the  larvre  usually 
feeding  upon  forest  trees  and  not  thriving  when  exposed  to  hot  dri- 
west  winds.  For  this  reason  it  is  impossible  to  rear  them  throughout 
India,  and  though  some  will  feed  on  cultivated  plants  such  as  castor. 


SaUtmia  thibe/a,  Westw.  {Caligula.) 

„  suh’ika,  Ho.  {Rinaca.) 

Salami  lola,  Westw. 

,,  rojji,  Elw. 

Brahmcca  wallichn,  Gr,  (  =  H.  ceHhia,  F.) 

Theofhila  button  i,  Westw.  {reh'giosa,  Helf.,  hen// al  cm  is,  Hutt. 

a-fmis,  Hutt.,  shermlli,  Hutt.) 
Ocinara  varians,  Wlk.  Trilocha  alhicollis,  Wlk. 

„  apicalis,  Wlk.  O.lida,  Mo. 

„  siynifera,  Wlk.  0.  lactea,  Hutt.,  0.  diaphana.  Mo. 

Acii as  sclenc,  Hubn.,  is  a  very  striking  insect,  the  forewing  is  large, 
the  hind-wing  produced  into  a  long  tail ;  the  colour  is  a  delicate  pale 
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green,  the  forewing  having  a  dark  pink  fore  edge  ;  in  each  wing  is  a  buff 
ami  red  spot.  The,  larva  is  green  with  yellow  tubercles  bearing  spines. 
The  species  is  widely  spread  over  the  hill  forest,  areas  in  India,  at  low 
elevations  often,  but  is  typically  a  subtropical  and  only  occasionally  a 
plains  species  {<■,<?.,  in  Chota  Nagpur). 

Attacus  atlas,  Linn.  (The  Atlas  Moth),  is  the  largest  Indian  Moth, 


requires  primarily  an  abundant,  supply  of  absolutely  cheap  labour 
in  whom  the  occupation  is  hereditary ;  given  all  other  conditions, 
a  suitable  equable  moist  climate,  a  healthy  race,  a  supply  of  food- 
plant,  and  a  demand  for  the  fibre,  silk  as  an  industry  cannot  be  carried 
on  except,  by  low-paid  people  to  whom  the  occupation  comes  naturally 
from  childhood  ;  it  has  never  and  will  never  be  carried  on  in  countries 
where  living  is  dear  or  where  labour  finds  high  wages,  unless  the 
demand  for  silk  increases ;  no  insect  fibre  can  be  produced  at  the 
low  cost  of  a  vegetable  fibre  ;  the  lowest  price  for  a  pure  silk  (£120  a 
ton  for  eri  cocoons)  is  above  the  price  of  all  vegetable  fibres  excepting 
that  of  the  ■  very  best  flax  which  reaches  this  price  in  some  years. 
The  attempts  to  grow  silk  in  the  United  States  for  instance  have  all 
ended  in  failure  for  this  reason. 

Grieula  trijenestrata,  Helf.,  is  the  only  species  which  can  properly 
be  brought  within  the  fauna  of  the  plains  of  India.  Its  caterpillar  lives 
upon  the  mango  tree  in  lower  Bengal  and  Burma:  it  is  clothed  in 
poisonous  spines  and  therefore  dangerous  to  handle  ;  Mr.  Jamini  Mohan 
Ghose  informs  me  that  it  is  a  common  belief  in  Mymensingh  that  if 
the  mouth  touches  any  portion  of  the  human  body,  that,  part  will 
decay  as  in  leprosy ;  the  caterpillar  is  accordingly  feared  and  nothing 
is  done  to  check  it,  though  it  wholly  defoliates  the  mango  tree. 
Attempts  to  make  an  industry  in  it,  for  spun  silk,  have  been  made 
in  Burma  (Silk  in  Burma,  J.  P.  Hardiman,  p.  20). 
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In  the  first  place  we  find  that  in  some  species  the  pupa  is  provided 
with  means  of  forcing  itself  out,  so  that  the  imago  can  emerge  free  to 
the  open  air.  Micropleryx  is  a  conspicuous  example,  in  which  the 
pupa  has  a  very  large  pair  of  mandibles,  with  which  it  cuts  through 
the  cocoon  and,  having  done  so  and  forced  its  way  out  with  the  aid 
of  spines  on  the  abdomen,  the  mandibles  are  shed.  The  imago  is 
then  free  to  emerge  unimpeded  by  the  cocoon.  The  same  occurs  in 
MyrmeUo,  in  Hemerobius  and  in  the  Phryganeides  ;  (this  is  only  one 
of'  the  reasons  adduced  to  support  the  view  that  Micropteryx  is 
closely  related  to  the  Phryganeides).  Actually  it  is  the  muscles  of  the 
imago  which  move  the  large  pupal  jaws,  but  the  latter  are  an  essential 
pupal  character  and  absent  in  the  emerged  adult.  In  another  group, 
in  which  pupal  emergence  occurs,  we  find  that  the  pupa  has  hard 
processes  on  the  head  and  that  the  body  is  much  ciliated  to  give  it  a 
grip  on  the  cell ;  an  instance  is  the  pupa  of  the  Bombyliid,  Anthrax, 
parasitic  in  the  nest  of  mason  bees.  In  several  groups  of  Lepidoptera, 
the  pupa  wriggles  half  way  out  of  the  cocoon  or  shelter  and  then  the 
imago  emerges.  This  is  seen  in  the  male  of  Psychidee  (fig.  328)  in 
many  Sesiida  and  Tmtricidm  (PI.  LII),  and  in  Cossidcc  (fig.  330).  In 
some  of  these,  there  are  not  only  abdominal  spines,  but  on  the  head  a 
strong  process  used  for  piercing  the  cocoon.  We  may  remind  the 
student  that  the  bulk  of  Heterocerous  pupae  are  firmly  attached  to  the 

mentioned  here  are  in  a  minority  in  utilising  the  activity  of  the  pupa. 

The  more  general  device  is  some  arrangement  by  which  the  imago 
can  emerge.  One  of  the  most  striking  is  the  secretion  of  solvents  which 
cither  dissolve  or  soften  the  cocoon,  releasing  the  imago.  Latter  proved 
the  presence  in  the  Puss  Moth  Cocoon  of  free  Potassium  Hydroxide,  and 
further  states  that  the  imago  is  itself  protected  by  a  part  of  the  pupa 
skin  when  it  pushes  through  the  softened  cocoon  (Trans.  Ent.  Soc. 
1895,  p.  399).  The  same  principle  is  utilised  by  the  silk  moth  ( Bombyx  mart) 
and  by  some  Saturniidas.  For  this  reason  silk  can  he  reeled  only  from 
cocoons  from  which  the  moth  has  not  emerged,  as  the  solvent  is  injurious 
to  the  fibres  of  the  silk.  In  a  number  of  species  of  Sahirniidcc,  this  process 
is  supplemented  or  replaced  by  the  action  of  two  spines,  one  on  each 
forewing  at  the  base  of  the  costal  edge ;  the  imago  emerges  with  crumpled 
wings  and  with  the  spines  projecting  forward  before  the  head ;  these  arc 
used  to  cut  through  the  cocoon  and  allow  the  moth  to  emerge.  This  occurs 
in  the  genera  Salurnm,  Actias  and  Anthcrcca.  In  Attacus  this  does  not 
occur,  hut  the  cocoon  is  spun  with  one  end  closed  with  thread  loops,  in 
such  a  way  that  anything  trying  to  get  in,  forces  the  loops  together, 
hut  the  moth,  emerging  from  within,  forces  the  loops  apart.  Similar  devi¬ 
ces  are  far  more  common  probably  than  are  now  recorded ;  in  Sarias 
fabia,  for  instance,  the  cocoon  is  of  peculiar  shape,  and  the  lips  of  one  end 
close  mechanically  ;  the  moth  pressing  from  within  escapes  easily  and  the 
bps  gape  readily  if  the  cocoon  is  pressed  from  above  ;.  but  it  resists  any 
attempts  at  entrance  from  without.  It  would  he  of  great  interest  to 


important  Indian  races  described  by  Hutton  as  distinct,  species,  united 
by  Hampson  under  this  one  species  : — 


Bombyx  niori,  L.  Univoltine. 

Desi  Polo,  Chota  Polo.  „  jortunalvs,  Hutt.  Multivoltine. 

Nistry,  Madrassi.  „  crocsi,  Hutt.  Multivoltine. 

NyaPaw.  „  arrncanensis,  Hutt.  Multivoltine. 


SILK.  489 

Bombyx  mobi  :  Mulberry  Silk  : 

IJnivoltiiie  Italian  races  or  Multivoltine  Indigenous  races ;  mulberry 
the  exclusive  foodplant  used  ;  wholly  domesticated,  never  free-living, 
silk  white  or  yellow,  reelable,  the  pupa  requiring  to  be  stifled.  Grown 
in  Bengal  and  Eastern  Bengal  as  in  parts  of  the  Punjab,  Baluchistan, 
and  in  Kashmir  for  export  or  local  use. 


Anther.ea  paphia  :  Tasak. 

Onivoltine  or  bivoltine,  polypkagous  on  wild  forest  trees ;  never 
domesticated,  but  fertilisation  takes  place  in  captivity  from  reared 
females;  found  wholly  free-living  in  forests.  Silk  dirty-brown,  reelable, 
cocoon  with  a  peduncle,  pupa  requiring  to  be  stifled.  Collected  in  the 
forests  of  Bombay,  Madras,  Central  Provinces,  Bengal,  United 
Provinces  and  the  Punjab  for  local  use  and  for  export. 


Multivoltine,  polypkagous  but  reared  only  on  castor  :  partly  or 
wholly  domesticated  for  rearing  but  also  found  wild  rarely  ;  silk  white 
or  brick-red,  not  reelable,  the  moth  being  often  allowed  to  emerge  from 
the  cocoon  before  it  is  used  ;  cultivated  in  Eastern  Bengal  and  Assam 
mainly  for  local  use,  but  also  for  export  for  spinning  with  the  waste  of 
mulberry  and  other  reeled  silks. 


PLATE  XLY. — Arbkla  Tetkaonis. 


Larva,  full  grown. 

Second  and  third  abdominal  segments  of  larva. 
Pupa. 

Ventral  surface  of  pupa,  x  6, 

Apex  of  abdomen  of  pupa,  x  G. 

Moth. 

Branch  showing  the  masses  of  excrement  and 
which  it  covers  the  bark  on  which  it  feeds. 


I 
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also  mention  Aeanthopsyehe  moorei ,  Hey].,  found  in  Calcutta  on 
Lagerstrcemia  rndica.  described  as  Babula  grotei  bv  Moore.  A  short 
account  of  this  insect  occurs  in  Indian  Museum  Notes,  II,  p.  13.  The 
larvae  of  C Italia  Doubledayi  feeds  on  Amaltas  ( Cassia  fistula)  which 
they  disfigure  by  eating  the  epidermis  :  specimens  were  sent  in  as  being 
very  destructive  to  this  tree  and  killing  it,  being  very  abundant. 

Arbeliiue. 

Forewing,  vein  Ic.  absent.  Hindvang,  vein  S  free  or  connected 
to  the  cell  bg  a  bar,  vein  lc.  present. 

A  small  family  of  moths  in  which  the  proboscis  is  absent,  and  the, 
male  antennae  are  bipeetinate  to  the  apex  with  short  branches.  A  single  j 
genus  Arbela  (5  species)  occurs  in  India  in  the  form  of  the  familiar  borer 
of  lichi,  hair,  guava,  mango,  orange  and  other  fruit  trees.  The  larva 
may  be  known  by  the  peculiar  patches  of  excrement,  and  silk  found  on 
the  bark  of  these  trees  near  the  bore  of  the  caterpillar,  which  comes  out 
at  night,  feeds  on  the  hark  and  makes  this  peculiar  covering  on  the  part 
it  eats.  The  insect  is  a  very  common  one  in  the  plains,  the  species  being 
A.  tetraonis.  Mo.,  figured  here  in  all  stages.  (Plate  XLV.) 


derable  amount  of  attention  has  been  paid  to  this  insect  and  the  interested 
reader  may  consult  Bidie,  the  Ravages  of  the  Borer  (Madras,  1809). 

Lasiocampid®. 

Frenulum  absent,  hindering  with  vein  In.  reaching  the  tornvs ,  no  pre- 
costal  spur  to  vein  8,  which  is  curved  and  approximated  to  or  connected 
with  7,  or  anastomoses  with  it.  Forewing  with  vein  5  nearer  4  than 
0  ;  hindwing  with  vein  le.  absent.  Larva  with  downwardly  directed 
tufts  of  hair,  pupa  in  cocoon  of  silk  and  hair. 

The  moths  cannot  be  recognised  on  superficial  characters  in  the  field ; 
most  are  of  moderate  size,  thick  bodied,  of  light  colour,  cryptic  in  design. 


PLATE  .XLVL— Trabala  Vishnu 
Castor  Hairy  Caterpillar. 


Eggs. 

Newly  hatched  larva. 
Half-grown  ,, 

Full-grown  „ 

Cocoon. 


Male,  resting  attitude. 
Female,  ,, 
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long  tufts  projecting  in  front  and  short  tufts  laterally.  They  are  all  herbi¬ 
vorous  and  sometimes  destructive.  Pupation  takes  place  in  a  cocoon  of 
mingled  silk  and  hair,  usually  on 
the  soil  among  leaves,  etc.  So 
far  as  known,  hibernation  takes 
place  in  the  pupa  stage  and  the 
insects  breed  freely  in  the  rains. 

Over  fifty  Indian  species  are 
listed  by  Hampson  of  which  about 
six  are  to  be  found  commonly  in  the 
Fig.  332— M  etas  astria  hyrtaca.  Male,  pl&ios.  Taragama  swa.  Lef.  (Plate 
XLI,  figs.  8-11),  is  a  handsome 
moth,  whose  larva  feeds  on  rose,  on  ber  (Zizi/phus  jujuba)  and  babul 
[Acacia  arabica)  ;  it  is  greyish  brown  with  tufts  of  long  hair,  on  the 
thorax  are  tufts  of  short  dense  hair  which  open  to  display  a  band  of 
orange  and  bright  blue  hair.  The  cocoon  is  formed  on  a  twig  of  the 
plant.  Snana  concolor,  Wilt.,  is  recorded  as  feeding  on  Sal  (Shorca 
robusta). 


v 


t— Metanastbta  n 


The  larva  of  Meimuixirirt  hjrfaca.  Cram.,  was  found  by  Form'd  h 
(Trans.  Knt,  Soc..  London,  1884,  p.  *107)  to  feed  upon  the  mohva  tree 
i'Baxaia  hitifoh'a).  It  has  been  reared  from  AJhv.zm  sfipi.thtlo.  rJh«*  erey 
larva  is  clothed  in  black  hairs,  with  a  velvety  black  patch  on  tin*  meson, 
tum.  which  is  concealed  by  1 1n*  skin  except- when  the  laiva  stretches 
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{Terminaha  eatappa).  It  pupates  in  very  compact  felted  cocoons  on  the 
trunks  of  trees  in  which  state  it  is  often  found  abundantly.  We  figure 
the  larva  of  BeHppa  lakana,  Mo.  (Plate  XXVIII,  fig.  14),  a  gelatine 
grub,  in  which  the  outlines  of  the  segments  are  lost,  and  the  dorsum 
consists  of  a  smooth  semi-transparent  mass  of  tough  tissue ;  the  beautiful 
tufted  red-brown  moth  is  found  in  the  plains  rarely. 

Neocastniid.*:. 

No  proboscis  ;  hindwimj  with  vein  8  free ,  remote  from  7,  frenulum  pre¬ 
sent,  l.c.  absent ,  fore.icinq  with  vein  5  nearer  4  than  fi. 

A  single  moth,,  found  in  Tenasserim,  is  the  sole  Indian  representa¬ 
tive  of  the  family.  Neocastnm  niccwllei ,  Hampson.  is  described  in 
Trans.  But.  Soc.,  Lond.,  1805,  p.  285,  as  also  in  Fauna  of  India,  Moths,  ■ 
Vol.  IV,  p.  471. 


MICROLEPIDOPTERA. 

The  characters  of  the  group  are  defined  above  on  page  482,  and  we 
have  there  stated  our  reasons  for  adopting  this  grouping.  Apart  from 
the  purely  structural  characters  of  the  group  as  shown  by  the  venation 
of  the  wings  of  the  imago,  there  are  other  characters  which  make  tin*, 
group  at  least  a  useful  one  in  practice  if  not  also  a  logically  correct  one 
phylogenetically.  The  eggs  of  these  moths  are,  as  far  as  known,  different 
in  character  from  those  of  the  Rhopalocera,  and  from  the  majority  of  the 
Heterocera  ;  they  are  flattened,  often  scaledike  oyelougated...  with  tile 
micropile  at  one  end  ;  they  are  not  ornamented  with  radial  ridges  and 
polar  points  but  are  often  reticulate  or  simply  smooth.  The  larva  has 
the  five  pairs  of  prolegs  equally  developed  as  a  rule,  the  hooks  on 
them  being  in  a  ‘circle  and  not  set  in  two  opposed  lines;  they  are 
smooth  cylindrical  larva.1  with  few  short  hairs  and  of  the  form  known 
generally  as  “  Pyrali-form."  They  live  commonly  in  eoneeabnem 
(except  Pterophoridtr)  and  do  not  feed  openly  ;  where  they  are  leaf  eat¬ 
ers,  they  roll  the  leaf  or  hide  themselves  with  it  or  in  it  in  some  manner; 
many  are  borers  in  soft,  tissues,  and  if  we  exclude  the  large  borers  in  woody 
tissues,  the  majority  of  the  agriculturally  important  boring  caterpillars 
are  included  here. 


cryptically  coloured,  or  at  any  rate,  inconspicuously  coloured.  The  grass 
moths  are  often  “dry  grass  coloured  and  equally  inconspicuous,  but 
Scirpophnga,  for  instance,  is  white  and  very  conspicuous  by  day  in  its 
open  resting  position  oil  a  green  leaf.  Many  Phi/cilincc  are  grey,  or 
modestly  coloured  and  in  their  resting  attitude  blend  with  the  shadows 
of  the  cool  dark  places  in  which  they  rest.  Of  the  complex  patterns  of 
Nymplmla,  it  is  possibly  near  the  truth  to  say  that  the  minute  marking 
blends  with  their  surroundings  in  a  manner  we,  with  grosser  sight,  cannot 
appreciate.  Of  the  P yrauslinm,  with  their  variety  of  tints,  no  adequate 


white  with  a  fulvous  (red-brown)  edge  to  the  forewing. 

Anerastidncc. — A  small  sub-family,  distinguished  by  the  venation;  the 
larvce  feed  on  grass  roots  below  the  surface  of  the  soil  or  bore  in  grass 
stems.  Anerastia  abluietta,  Zell.  (Plate  XLVII,  figs.  8,  11),  was  reared 
from  sugarcane  by  Mr.  Mackenzie  in  Behar ;  the  larva  is  light  green  and 
is  active  only  for  a  short  time  in  the  year,  hibernating  from  May  to 
February  (See  Agric.  Journ.  India,  III,  No.  2). 

Pohjocha  sacchareUa,  Ddgn.  (Plate  XLVII,  figs.  7,  12,  19),  was  also 
described  from  specimens  reared  by  Mr.  Mackenzie  from  cane.  The 
larva  is  white  and  bores  in  the  cane  below  ground  (Agric..  Journ.,  India, 
III,  No.  2).  Poh/och a  cineretta,  Hmpsn.,  was  reared  from  larvce  boring 
in  the  fleshy  tissues  of  8ij.  (Euphorbia  neriifolia.) 

Phi/ciliu ce. — The  proboscis  well  developed,  the  moths  commonly 
with  narrow  wings,  rolled  tightly  round  the  body  when  at  rest.  With 


PLATE  XL VIII. — Euzophera  Perticella. 
Brinjal  Stem  Borer. 

■2.  Bored  stein  of  egg-plant  ( Solatium  melmigena),  cut  open. 
The  same  as  seen  from  outside. 

5  Imago. 


Etulla  is  represented  by  E.  zinckeneJht .  Treitschkc.  It  is  a  common 
pest  of  cold  weather  pulses,  and  of  sann  hemp  {Crotalaria),  the  bright, 
red  or  green  larva  feeding  in  the  pods ;  the  little  moth  is  grey,  the  costa 
white-edged,  the  foiewing  with  a  transverse  ridge  of  raised  scales  near 
the  base.  It  is  often  extremely  abundant  and  does  a  considerable  amount 
of  damage  to  many  varieties  of  pulse. 

Epipaschiina'. — A  small  sub-family  including  seven  genera  of  moths 
approximating  in  appearance  to  the  Bombycine  type.  The  larva?  live  in 
colonies  and  form  social  cocoons.  No  species  appear  to  be  common  in 
the  plains. 

Clm/saugince. — A  neotropical  sub-family  with  two  genera  recorded 
in  India,  not  found  in  the  plains. 

Endotrichince. — Slender  moths,  forming  nine  Indian  genera,  distin¬ 
guished  by  the  venation,  not  occurring  in  tropical  India. 

Pyralince. — A  sub-family  of  thirty  genera,  recorded  almost  wholly 
from  hill  localities.  The  character  of  the  venation  serves  to  distinguish 
the  group,  while  the  structure  of  the  palpi,  maxillary  palpi  and  wings 
must  he  compared  for  the  identification  of  genera.  Pyralis  includes  the 
pretty  moth,  Pyralis  farinalis,  Linn.,  found  commonly  on  walls  of  houses, 
whose  larva  feeds  in  oatmeal,  potatoes  and  similar  vegetable  substances 
and  is  a  cosmopolitan  household  pest.  Eypsopygia  mauritialis,  Boisd., 
was  reared  from  a  caterpillar  found  at  the  roots  of  a  Sissu  tree  (Dalbcrgia 
Jtissv  ;  Plate'XLII,  figs.  5,  C>).  It  has  since  been  found  to  live  as  a  larva 
in  the  nests  of  Polities  hcbrwus.  feeding  on  the  wax  and  destroying  the 
larvae  and  pupa?. 

Hydrocampince. — Slender  moths,  with  long  legs ;  many  species  arc 
common  in  the  plains,  and  over  thirty  genera  are  recorded.  Many  more 
remain  to  be  described.  The  larva?  of  some  arc  aquatic,  living  actually 
in  water  and  breathing  by  means  of  gills  or  at  the  surface  and  breathing 
air  directly. 

Nympluda  is  universally  distributed  and  common  in  India.  Tito 
known  larva*  are  aquatic,  the  body  having  tubular  gills,  with  tracheal 
tubes  in  them,  air  being  apparcntlv  obtained  by  transpiration  through 
the  thin  gill-walls,  and  spiracles,  though  present,  being  dosed  and  func¬ 
tionless.  A?.  dsputtr/tiHs.  Uueit.  (Plate  XLIX).  is  a  common  sj>eoies, 


pillar  webs  up  the  leaves  of  croton,  Allemanlhem  and  Schizmidra  in 
the  rains  and  feeds  there.  Phlyclwnodes  nudalis,  Hubn.,  is  a  small  straw- 
coloured  moth  which  has  been  reared  from  fenugreek  (Triyondla  fcenum- 
grmcum)  and  croton,  but  does  not  appear  to  be  common.  Diasemu i 
■ramburialis,  Dup.,  is  black  with  ochreous  markings  and  white  spots 
found  abundantly  in  the  plains,  and  also  according  to  Hampson,  univer¬ 
sally  distributed. 

Anligastra  calalaunalis,  Dup.  (Plate  LI),  is  a  common  and  abundant 
pest  to  til  ( Sesamum  indicum) ;  the  larva  is  light-green,  with  many  black- 
spots  bearing  hairs ;  it  rolls  the  leaf  of  the  til  plant  or  bores  into  the  seed 
pods.  The  larva  readily  lets  itself  down  with  a  thread  and  eventually 
descends  to  the  soil  to  pupate.  The  moth  is  ochreous  with  reddish  veins 
and  is  easy  to  recognise.  While  commonly  occurring  only  in  the  rains, 
it  breeds  throughout  the  year  if  its  foodplant  is  available.  The  cater¬ 
pillar  of  Noorda  Uiteal-is,  Wilt.,  is  found  on  the  horse-radish  tree 
(Moringa  ■ptcrygospenna) ;  the  moth  lays  a  white  egg  on  the  edge  of 
the  leaf,  from  which  comes  a  white  larva  which  later  turns  green  ;  the 
larva  folds  the  leaf  over  or  joins  two  together  and  feeds  on  the  epidermis. 
The  pupa  is  in  a  fine  silken  cocoon.  This  species  is  found  breeding 
during  the  rains  and  is  widespread  in  India.  Metasia  coniotah's,  Hmpsn., 
has  been  reared  from  larvte  feeding  in  the  tubers  of  sweet  potato  in 
Pusa  (Plate  LII,  figs.  1-4). 

Pionea  jerrugalis,  Hubn.,  is  a  small  yellow  moth  widespread  over 
Europe,  Africa,  Asia,  whose  larva  in  India  feeds  on  cabbage  and  kaka- 
ronda  (Blumca  balsami/era).  It  is  found  as  a  larva  during  the  cold  wea¬ 
ther  and  is  likely  to  be  a  “cold  weather  species,”  only  breeding  at 
that  time. 

Pyrausla  is  a  large  genus  of  mostly  hill  forms.  The  life-history  of 
P.  mackumUs,  Wlk.,  is  described  and  figured  by  B.  S.  Hole  in  the  Journal 
of  the  Bombay  Natural  History  Society,  Vol.  XV,  p.  (>79 ;  it  feeds  on  teak. 
P.  coclesalis,  Wlk.,  is  a  brown  moth,  common  on  the  plains,  whose  larva 
feeds  upon  bamboo  and  is  occasionally  found  upon  maize.  The  larva  of 
P.  salentialis,  Snell,  feeds  upon  a  species  of  Polygonum,  boring  the  stem 
and  pupating  there  ;  it  is  an  unusual  habit,  for  one  of  this  genus.  Hiber- 
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Collecting. — PyrditPs  abound  everywhere,  but.  it  is  not  always  one  can 
get  good  unrubbed  specimens.  All  that  can  be  reared  should  be  and  the 

to  keep  all  in  papers  till  time  allows  of  a  whole  batch  being  done  at  once. 
Larva;  may  be  blown  or  kept  in  formalin.  They  are  found  by  patient 
seeking  on  plants,  wherever  rolled  leaves  are  seen  among  decaying  vege¬ 
tation  and  leaves  at  the  roots  of  grasses  in  grass  stems.  A  great  fauna 
of  Pyralids  centres  round  grassy  plants  and  few  of  such  have  been  reared 
or  studied.  The  wilder  grasslands  of  India  must,  abound  in  such  forms 
and  will  prove  a  paradise  to  the  collector  of  these  moths. 


HOW  INSECTS  PROTECT  THEMSELVES. 

A  large  part  of  the  insect  world  is  engaged  in  preying  upon  other 
insects,  and  while  we  do  not  know  how  far  every  insect  has  enemies 
directly  attacking  it  in  this  manner,  it  is  at  least  certain  that  a  very 
large  proportion  are  the  food  of  either  ordinary  predators,  stinging 
predators,  insectivorous  birds,  lizards,  frogs  and  tile  like  ot  are  -the  hosts 
of  parasites.  The  insect  organization  reveals  a  variety  of  devices  believed 
to  be  directed  to  securing  a  measure  of  immunity  against  these  enemies, 
and  it  is  possible  to  mention  the  more  obvious  ways  in  which 
immunity  is  aimed  at;  we  cannot  justly  say  that  it.  is  in  all  cases  proved 
that  these  devices  do  secure  immunity  or  do  actually  increase  the 
measure  of  safety  under  which  each  insect  lives:  but  the  prevailing 
conclusions  drawn  from  a  mass  of  observations  by  the  general  body  of 
observers  is  that  these  devices  have  little  or  no  other  meaning,  and  can 
be  rationally  explained  in  full  only  on  the  assumption  that  they  are 
of  value  to  the  insect  in  this  connection.  Speaking  broadly,  the 
insect  adopts  one  of  four  general  methods:  (!)  to  J>e_.distasteful :  (2)  In 
look  distasteful ;  (3)  to  escape  observation  ;  (4)  to  frighten  enemies. 

Many  insects  are  known  to  be  distasteful  to  birds  and  insect-eating 
animals,  on  whom  we  can  experiment. ;  we  associate  this  distastefulness 


Gimifiidw  in  a  strong  degree ;  Mi/rmelen,  AscalapJms,  Chrysopa  and 
some  other  Hcmerobiidm  exhibit  the  same  phenomenon;  and  a  number 
of -beetles,  notably  perhaps  the  Carabida.  some  Cerambi/dda!  and  some 
Cidhidelidw  can  be  added. 

We  cannot  clearly  separate  the  production  of  scent  from  the  produc¬ 
tion  of  oil  or  fluid,  having  not  only  a  scent  but  either  a  bad  taste  or  some 
caustic  property.  Many  Coccindlidce  excrete  such  oils  as  notably  do 
the  Ccmtharidcc  ;  Maps  and  other  large  Tenebrionidai,  Aularchgs q  and 
Pwcilocera  among  Acridiidw,  are  also  conspicuous  examples,  and  it  is 
reasonable  to  conclude  that  the  effect  of  this  secretion  of  fluid  is  quick 
in  effect,  the  bird  or  beetle  seizing  such  an  insect  pirompitly  getting  the 
taste  or  caustic  result  of  the  oil  and  dropping  its  prey  at  once.  In  the 
case  of  Altlardics  and  of  several  of  the  Chalcosiine  division  of  Zygsmids, 
e.y.  ( Campt/Joles ).  the  fluid  is  not  only  secreted  but  bubbles  out  at  the 
orifice,  forming  a  mass  of  bubbles  similar  to  that  produced  by  Cercopidw  ; 
the  curiously  sudden  way  in  which  this  happens  is  very  striking,  not  to 
say  alarming.  A  number  of  insects  which  do  not  produce  scent  or  oil 
are  apparently  distasteful  on  account  of  the  presence  in  tlieir  tissues 
of  distasteful  substances,  either  due  to  the  secretion  of  some  constituent 
for  this  purpose  or  due  to  the  food  they  take  in  ;  the  Danaides  are  ex¬ 
amples  of  such  insects  as  are  also  the  Coccinellides  and  Cantharides.  In 
the  majority  of  these  cases  we  find  that  with  distastefulness  is  combined 
a  system  of  warning  colouration  which  advertises  the  fact,  or  which  is 
sufficiently  vivid  to  be  associated  with  the  distastefulness  in  the  mind  of 
the  piredator.  That  is,  most  distasteful  insects  are  ‘  ‘  warnmgly  colour¬ 
ed,”  so  as  to  secure  the  maximum  protection  from  their  distastefulness 
by  plainly  indicating  that  they  are  distasteful.  We  are  not  here  dis¬ 
cussing  colouration,  but  we  shall  have  need  to  refer  to  this  fact  again. 
The  number  of  groups  in  which  warning  colouring  occurs  is  very  large. 

A  rather  doubtful  device  is  tile  extremely  hard  and  thick  integument 
of  some  insects,  beetles  especially,  often  combined  with  horns,  splines  or 
other  projections  calculated  to  be  troublesome  to  the  consumer.  It  is 
difficult  to  find  any  other  value  in  the  intensely  thick  hard  portions  of 
the  integument  of  some  beetles,  as  also  in  tile  hard  knobs  and  spines  of 
many  Pentatomidce,  for  instance,  and  we  may  conjecture  that  the  posses¬ 
sion  of  such  an  integument  does  turn  the  scale  in  favour  of  the  possessor 
and  against  some  unarmed  insect  equally  available  at  the  moment. 

Another  device  is  to  be  found  in  the  hairiness  of  so  many  caterpillars ; 
there  is  good  ground  to  believe  that  a  hairy  caterpillar  is  not  as  palatable 
to  a  bird,  for  instance,  as  is  a  smooth  hairless  one,  and  when  we  consider 
how  indigestible  cliitin  is  and  how  much  room  the  hails  take  up,  we  can 
imagine  why.  This  device  is  carried  to  an  extreme  when  the  hairs  them¬ 
selves  are  poisonous  as  is  often  the  case  ;  hairy  caterpillars  occur  prin¬ 
cipally  in  the  Lymantriidm,  Lasiocampidas,  Eupkrolidm ,  Limacodidce  and 
Arclndm  :  those  with  poisoned  hairs  chiefly  in  the  two  former  rarely  in 


9.  Mullerian  Mimicry.  (Adoption  of  a  general  scheme  of  warning 

colouring  by  edible  as  well  as  inedible  insects.) 

10.  Misleading  and  deceptive  colouring. 

11.  Terrifying  devices,  sounds,  etc. 

12.  Resemblance  to  unpleasant  substances. 

In  the  above  pages  we  have  tried  to  indicate  what  is  known,  but  we 
have  no  wish  to  give  the  impression  that  much  is  known  ;  every  obser¬ 
vation  bearing  on  this  subject  is  worth  recording ;  every  record  of  one 
insect  actually  found  preying  on  another  is  valuable,  provided  both  insects 
are  identified  at  least  to  genus  and  if  possible  to  species;  impressions 
gained  from  general  observation  arc  by  no  means  so  good  as  actual 
deductions  from  a  mass  of  definite  facts  and  it  is  to  be  hoped  that  this 
subject  will  meet  with  the  attention  it  deserves  in  this  country. 
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Oeneodid/Ts.  (Alucitid/E). 

Less  than  ten  species  are  recorded  from  India,  wholly  from  the  hills. 
A  larger  number  is  known  from  Ceylon  ;  the  genus  Orneodes  includes  our 
species,  none  of  which  will  he  found  in  the  plains.  The  student  will  find 
descriptions  in  Meyrick’s  papers  in  the  Bombay  Journal  and  elsewhere 
(Trans.  Ent.  Soc.,  London,  1907,  p.  507). 

Ptekophokid.e. 

Small  slender  moths,  in  which  the.  forewings  are  narrow  and  divided 
int.o  two,  three  or  jour  narrow  lobes,  the  hindwings 
oj  one,  two  or  three  lobes. 

These  moths  are  clearly  recognisable  from  their  form  and  the 
structure  of  the  wings.  Their  appearance  is  extremely  graceful,  as  they 
rest  on  leaves  with  the  wings  and  legs  extended  and  fly  somewhat  slowly 
Their  colours  are  light,  dull  ochre  and  brown  on  a  lighter  ground 
colour  as  a  rule.  The  body  is  slender,  the  abdomen  ovate  and  long  ; 
the  long  narrow  wings  are  fringed  with  scales  which  in  some  species  are 
in  part  capitate  and  rather  large.  The  tiny  legs  are  conspicuously  spur, 
red  and  in  some  species  the  hindlegs  are  held  out  over  the  body  and  very 
noticeable. 

Of  the  few  known  Indian  species  several  are  known  in  the  larval 
stage.  The  eggs  are  oval,  not  flattened,  and  smooth,  laid  singly  on  the 
foodplant  (Plate  LIII  )  ;  the  larvae  are  slender,  oval,  the  body  set  with 
spines  and  with  capitate  hairs  which  radiate  from  tubercular  points  : 
they  feed  openly,  as  a  rule,  and  arc  cryptically  coloured  to  resemble  the 
foodplant.  Their  perfectly  oval  form,  the,  indistinctness  of  their  seg¬ 
mentation.  their  clothing  of  hairs  and  spines,  these  characters  render 
them  recognisable  ;  if  a  pupa  is  also  found,  there  can  be  no  doubt  as  to 
the  recognition  of  the  family  since  the  pupa  closely  resembles  the  larva, 
having  almost  the  same  shape,  the  same  colour,  with  the  same  covering 
of  hairs  and  spines  and  lying  openly  on  the  foodplant  as  does  the  larva- 
It  is  soft  and  quite  unlike  the  ordinary  pupa  of  this  order,  being  attached 
by  a  cremaster,  and  in  some  cases  by  a  few  threads  of  silk  under  the 
abdomen  in  which  the  hairs  utc  entangled.  Indian  Pterophorids  are  but 


Insect  Pests,  p.  113. 

Eucosma  paragrantma,  Meyr.,  has  been  reared  from  caterpillars  bor¬ 
ing  in  green  bamboos  ;  so  few  insects  attack  growing  bamboos  that  it  is 
interesting  to  find  a  caterpillar  boring  into  so  hard  an  object  as  a  thick 
green  bamboo.  The  larva  is  brown,  with  5  pairs  of  prolegs,  and  pupates 
in  the  tunnel  in  the  bamboo.  Laspcyresia  jaculatrix,  Meyr.,  is  a  small 
dusky  grey  moth  found  sometimes  in  abundance  flying  in  shady  places. 
The  larva;  are  found  in  the  bark  of  the  sissu  tree  (Dalbertjia  sissu )  and 
occur  there  abundantly.  Pupation  takes  place  in  a  fine  silken  cocoon. 
Apparently  these  larva;  are  the  hosts  of  a  small  Bombyliid  fly,  which  has 
been  reared  from  a  batch  of  larva;  in  sissu  bark  ;  the  food  of  the  larva 
is  not  known  but  it  probably  is  the  bark  of  the  tree. 

The  caterpillars  spend  the  winter  in  the  bark  of  the  tree  and  have  a 
curious  habit  of  coming  out  at  night  during  a  few  days  in  March,  crawling 
about  on  the  bark  and,  soon  after  daylight,  retreating  into  the  balk 
again  ;  immense  numbers  of  them  can  be  seen  in  the  early  morning  on 


these  days  and  the  phenomenon  is  apparently  so  regular  that  the  crows 


PLATE  LIV. — Laspkvresia  Psevdosectis. 
Sann  Hemp  Stem  Borer. 
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little  is  known  with  regard  to  hibernation  and  the  like.  In  the  main, 
the  larva;  are  found  when  vegetation  is  most  abundant  in  the  moist 
months ;  these  often  hibernate  as  larvae  and  pupae,  but  Leucoptera 
sphenograpta,  for  instance,  emerges  very  abundantly  as  a  moth  in 
J anuary  to  await  the  putting  forth  of  new  leaves  by  the  sissu  trees  in 
February.  Plutdla  cmci/erarum,  Zell.,  is  a  “  cold  weather  ”  species  (as 


PLATE'  LV. — Eucelis-  Ckitica. 

Tor  Leaf  Roller, 

Egg;  Magnified. 

Second’ and1  third  abdominal  segments- of  the  larva. 

Habitation  of  the  larva  on  the  young  plant  of  pigeon  pea  * 
(Caj'anus  indicus),  with  the  pupa  case  from 'which  the  moth 
has  emerged. 
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Several  are  destructive  to  agriculture  and  it  is  known  that  these  are 
:  extensively  parasitised  by  Hymenoptera ;  whether  there  are  other  checks 
is  doubtful.  On  account  of  these  injurious  species  the  family  has  an  im¬ 
portance  near  to  that  of  Noctuidcv  and  Pyrcilidce,  and  deserves  very  care¬ 
ful  study.  The  number  of  new  species  obtained  by  rearing  shows  that 
there  is  a  large  field  for  work  and  systematic  collection  at  light  would 
yield  many.  For  descriptions  of  species  fchestuclent  must  consult  especi¬ 
ally  Mevrick’s  papers  in  the  Journal  of  the  Bombay  Natural  History 
.  Society,  from  1904  onwards.  Three  papers  of  Stainton’s  are  valuable, 
r  in  which  he  describes  Indian  species  collected  or  reared  by  Atkinson. 
I;  (Trans.  But.  Soc.,  London,  n.  s.  Ill,  p.  301  [1850] ;  loo.  cit,  n.  s.  V,  p. 
f  J  ll  [1858];  loc.  cit.,  3rd  ser.  ;  I,  p.  291  [1862].  There  is  otherwise 
.  little  with  regard  to  life-histories  on  record  and  we  have  referred  below 
to  the  common  species  reared  in  tropical  India, 
i  Oelechmice. — Fifty  species  are  recorded  from  India,  of  which  a  few 

have  been  reared  ;  Stainton  in  1850  described  9  species  of  this  sub-family 
obtained  in  Calcutta  by  Atkinson.  Deprcssaria  ricini,  St.,  was  reared 
'  from  a  green  larva  with  black  head  which  rolled  the  edge  of  the  leaf 
of  Castor.  D.zizyphi ,  St,  fed  on  the  her  tree ;  D.  ricinella,  St,  was  reared 
from  a  green  larva  with  black  head  and  prothoracic  shield,  also  found 
rolling  the  leaf  of  castor. 

Brachnia  {Geleckia)  hibisci,  Stn.,  fed  on  Hibiscus.  (See  Trans.  Knt. 
Soc.,  London,  n.  s.  V,  p.  Ill,  for  these  and  14  other  Tineiilw).  It  has  been 
reared  on  bhinda  {Hibiscus  esculent  us)  in  Behar,  the  larva  living  under 
a  web  on  the  ventral  surface  of  a  leaf  and  feeding  on  the  lower  epidermis. 
It  pupates  in  webbed  leaves.  Bruch  mi  a  (lilaticnnus,  Wals..  is  a  brown 
moth,  laige  for  a  Tineid,  whose  larva  feeds  on  the  leaves  of  gular  {Ficus 
ijlomernta).  The  larva  grows  to  a  length  of  two-thirds  of  an  inch,  of  a 
sordid-white  colour,  with  deep  black  hairs  on  the  dorsal  and  lateral  sur¬ 
faces;  it  has  a  habit  of  curling  up  ventrally  on  being  touched,  showing 
the  intersegmental  constrictions.  The  full  grown  larva  forms  a  cocoon 
of  silk  and  hairs  in  a  rolled  up  leaf ;  apparently  the  larva'  are  nocturnal 
in  habit  as  they  are  found  bv  day  in  cracks  in  the.  hark.  The  moth  has 
two  distinct  black  spots  on  the  forewing:  it  is  apparently  common, 
having  been  found  on  both  sides  of  the  Indian  continent. 

ypsolophus  includes  two  common  plains  species.  oihrophuncs, 
Meyr..  is  common  on -such  leguminous  j»huitsas!ucerne(J/*-i//Vuyo  sotiva). 


PLATE  LYI. — Anahsu  Ephtppias. 

fjrliODND-NUT  LEAK  ROLLER. 

Diagram  of  hairs  on  second  and  third  abdominal  segments 
of  larva. 

Habitation  of  the  larva  on  ground-nut  shoot. (dme/ti*  hi/pogca.) 
after  the  larva  lias  left  it  and  lias  pupated. 

Pupa  fixed  -to  the  -leaf. 
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PLATE  LVIII. — External  Anatomy  of  a  Ply 

Fig.  1.  Vertex,  . 

„  3.  Fronto-orbital  bristles. 

„  4.  Vibrissa. 

!(  5.  Palpi. 

6.  Scutellum ;  the  part  lying  below  this  is  the  Mesonotum. 
„  7.  Haltere. 

„  8.  Pre-apical  bristle. 


INTRODUCTION. 


produce  their  young  as  larva;  or 
pupie. 

(U)  Siphonaplaa ,  Fleas.  Parasi¬ 
tic  wingless  jumping  insects  with 


parasitic  mode  of  life  that  they  are  easily  distinguished  from  other 
Diptera,  and  we  shall  at  present  consider  only  the  first  four.  The  classi¬ 
fication  of  these  given  above  depends  on  the  structure  of  antenna;,  palpi, 

i|  ;•  and  head,  but  there  is  another  character,  the  venation,  which  is  of  con- 
| :  siderable  importance  (See  p.  553). 

;  The  life-histories,  while  very  various  in  detail,  exhibit  a  general 
broad  similarity.  The  larvae  in  the  Nemocera  are  mostly  aquatic  or 


paring  the  wings  of  the  Nemocera,  Brachycera,  Aschiza,  and  Schizo- 
phora,  it  is  clear  tliat  the  main  characteristic  of  the  Schizophora  is  the 
comparatively  few  veins  in  the  hinder  part  of  the  wing  and  the  closing 
up  of  the  cells  near  the  base  (basals  and  anal).  In  the  Nemocera  the 
hind  part  of  the  wing  has  several  veins,  and  the  anal  cell  is  large  and 
open.  In  the  Brachycera  the  anal  cell  shows  signs  of  diminution,  and 
may  be  either  narrowed  at  the  margin  or  closed.  In  the  Aschiza  it  is 
always  closed,  though  often  large,  while  in  the  Schizophora  it  is  always 
closed  and  usually  quite  small.  Ill  this  connection  it  should  be  pointed 
out  that  though  what  has  iust,  been  said  is  true  on  the  whole,  vet  indi¬ 
cations  of  this  line  of  development  by  reduction  of  wing-veins  can  also 
be  traced  in  each  of  the  four  groups  taken  singly,  more  particularly 
among  some  of  the  smaller  Nemocera  and  Brachycera  :  such  arc  the 
Chironomidai,  some  Bibionida:  and  especially  Simidimii  in  the  former 
group,  arid  in  the  latter  some  Strntiowi/ifUv.  (' t/rtida :,  Dolirlmp'nliilrr. 
and  especially  Phoridcc.  The  same  tendency  towards  simplification  is 
met  with  in  the  larvae  Speaking  in  a  general  way  one  may  say  that  tin1 
oldest  families  of  Hies  are  probably  those  which  have  aquatic  or  remi- 


acjuatic  larva;  with  distinct  head  and  eyes.  Such  larva-  are  the 
among  the  Nemocera.  bihiorud  ami  Mvcoinplulid  larva.;,  tlmurili 


PLATE  LIX. 


Typical  wings  of  various  families  of  Diptera. 
Mostly  copied  from  Comstock  and  NVilliston. 


that  breathing  may  be  mainly  or  entirely  carried  on  by  the  anterior 
(prothoracic)  and  posterior  spiracles  only  ;  larvae  with  this  arrangement 
are  called  ‘  ‘  amphipneustic  ;  ”  ill  many  larvae,  especially  in  aquatic 
species,  the  posterior  spiracles  alone  remain  functional,  and  then  the 
larvae  are  called  “  metapneustic.”  In  these  aquatic  forms  respiration  is 
often  carried  on  in  part  by  gill -processes,  generally  situated  at  the  tail 
end  of  the  body  (see  p.  131). 

Some  parasitic  larvae  (Oestridw)  are  able  to  live  for  long  periods  in 
the  body  of  their  victim  without  any  air. 

Venation. — The  nomenclature  of  the  wing  “veins  ”  or  “  neryures 
has  for  long  been  a  source  of  confusion  to  the  student,  since  there  is  no 
one  authoritative  system  in  vogue.  The  most  satisfactory  is  that  of 
Comstock  and  Needham,  a  modified  form  of  which  we  have  therefore 
adopted.  Comstock’s  system  is  based  oil  an  extensive  comparative 
study  of  the  development  of  the  veins  in  the  wings  of  a  large  number  of 
insects,  and  is  applicable  to  other  orders  besides  Diptera.  To  explain 
it,  we  will  take  as  an  example  one  of  the  common  large  horse-flies  (Taba- 
nus),  shown  on  PI.  LXII  [not  the  well-known  flat  brown  cattle  and 
dog-flies).  Forming  the  front  edge  of  the  wing  is  a  strong  vein  called 
the  Costa,  which  in  this  case  is  continued  right  round  the  edge  of  the 
wing.  Just  behind  it  is  the  subcosta,  which  joins  it  about  lialf-wav  along 
the  front  edge  of  the  wing.  Just  near  tiie  base  of  the  wing  the  costa 
and  subcosta  are  connected  by  a  short  cross- vein,  the  hamerat  cross-vein. 
Behind  the  suheosta  is  a  third  vein,  which  is  seen  to  be  single,  near  t  he 
base  of  the  wing,  but  branches  towards  the  tip  into  four  separate  veins. 
This  vein  is  called  the  Radius,  with  its  branches,  first,  second,  third 
and  fourth  (counted  from  the  front  ).  Behind  the  radius,  and  connected 
with  it  by  a  little  cross-vein  in  the  middle,  of  the  wing  (the  anterior  cross- 
veini,  ts  the  Media,  which  divides  near  the  middle  of  the  wing  into  an 


ami  some  slight  idea 


ORTHORHAPHA  NEMOCERA. 

Psychoium. 

Very  small  hairy  moth-lilr.  flies.  Wings  broad  and  hairy,  meeting 
roof-lilce  over  the  body  as  in  moths,  except  in  Phlebotomince.  Ten 
longitudinal  veins,  without  the  nsual  cross-veins.  Wings  often  clothed 
with  scales. 


well  as  a  posterior  pair,  the  latter  c, 
Fic.  35t—PsYcH°i>A'  fringed  e,\ip  rather  similar  to  that 
Culicids,  Stratioinyiids,  and  several 
larvae.  This  presence  of  functional  anterior  spiracles  is  a 
among  aquatic  larvse. 

Some  larva'  of  Psychodids  (fig.  .'loo),  found  in  Brasil 
with  those  of  Bleyhamteridre,  on  rooks  about  waterfalls,  s! 
similar  adaptation  to  life  in  swiftly  running  water. 

The  normal  Psvchndid  pupa  (fig.  do")  is  in  general 
good  deal  like  that  of  Lepidoptera.  with  the  addition  of 
rior  horns  through  which  ithreathes  while  floating  in  the 
in  damp  soil  or  decayed  vegetable  matter. 

There  are  very  few  genera  in  this  family,  liuf  a  const. 


or  more  in  the  winter  at  Pusa.  Real  hibernation  has  not  yet  been 
observed.  The  eggs  are  laid  usually  in  wet  and  dirty  places,  and  hatch 
in  about  six  days.  The  larvae  feed  on  semi-decaying  vegetable 
matter  for  a  fortnight  or  three  weeks,  and  then  pupate,  the  fly 
emerging  from  the  pupa  in  about  six  to  ten  days.  Some  half  a 
dozen  species  of  the  genus  are  known  from  India  ;  at  least  two  of 
these  seem  to  be  found  almost  all  over  the  country,  but  others  are  more 
restricted  in  their  range. 


Chironomid®.  Gnats,  Midges. 

Small  mosquito-like  flics.  Antenna  'plumose  in  the  male.  Ocelli  generally 
absent.  Proboscis  short.  Wings  often  hairy  but  not  scaled  as  in 
Culicidcc.  Costa  reaching  only  to  tip  of  wing. 

These  flies  are  very  easily  confused  with  mosquitos,  but  with  the 
exception  of  one  group  of  genera  mentioned  below  they  are  entirely 
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ment,  which  assist  in  locomotion.  The  body  is  covered  with 
numerous  small  processes  or  papillae,  eae  h  usually  bearing  a  bristle  at 
the  apex,  these  bristles  being  often  curiously  shaped  and  expanded  at 
the  tip.  The  pupa;  are  quite  distinct  in  appearance  from  those  of  the 
aquatic  species  (fig.  362),  and  are  often  found  with  the  last  larval  skin 
still  enveloping  the  hinder  part  of  the  body. 

About  a  thousand  species  of  Chironomidce  are  known,  but  of  these 
only  four  are  recorded  as  Indian,  viz. :  Ohironotnus  vicarins,  Wlk., 
C.  socius,  Wlk.,  C.  eubiculorum,  Dob,  and  Mac-ropeza  gibbosa,  Wied.  ; 
this  of  course  in  ho  way  represents  the  very  large  number  of  Indian 
species  which  really  exist,  for  of  these  there  must  be  hundreds. 

The  following  table  of  the  chief  sub-families  is  abridged  from  ,  that 


given  by  Kieffer 

1.  Media  and  cubitus  united  by  a  cross  vein  .  Tanypince. 

Media  and  cubitus  united  only  at  the  base  .  2. 

2.  Thorax  bumped  over  the  head.  Male  antennae 

with  last  joint  as  long  or  longer  than  all  the  pre¬ 
ceding  joints.  Media  single  (except  Coryonettra), 
legs  and  tarsi  long  and  slender  .  Ghirono- 


3.  Thorax  not  humped  over  the  head.  The  last 
antennal  joint  never  longer  than  the  two  preced¬ 
ing.  The  last  5  joints  usually  of  different 
shape  from  the  others.  Media  generally  forked, 

■  legs  and  tarsi  comparatively  stout  (except 
Macropeza) . . .  Ceratopo- 


Mosquitos.  Slender  flies  until  the  wings  and  body  scaly,  long  legs 
and  proboscis,  and  well-developed  palpi.  Antenna  long,  leathery 
in  the  male,. 

Mosquitos  are  of  course  familiar  to  everyone,  and  are  easy  to  dis¬ 
tinguish  by  their  scaly  wings  and  long  proboscis.  No  other  flies  except 
Psyehoiidce  have  scales  on  their  wings,  and  the  short  proboscis  of  the 
Psychodids,  as  well  as  their  general  appearance,  is  quite  distinctive. 
Chironomidce,  which  are  much  like  mosquitos,  have  not  got  a  long  pro¬ 
boscis. 


surface.  The  larvae  seem  to  be  lighter  than  those  of  Culex,  and 
their  own  weight  is  not  sufficient  to  sink  them,  so  that  they  are  forced 


to  swim  when  they  wish  to  leave  the  surface.  Unlike  the  Culex 
larvae,  they  rarely  seek  the  bottom  except  when  frightened.  They 
have  the  curious  habit  of  often  feeding  with  the  head  turned  completely 
round  on  the  neck,  so  that  what  looks  as  if  it  were  the  top  of  the  head  is 
really  the  under  side.  While  the  Culicine  larva  thus  hangs  in  the 
water  head  downwards,  the  adult  Culex  mosquito  has  the  body  roughly 


horizontal  when  at  rest,  the 
thorax  being  the  highest  point, 
while  the  Anopheles  mosquito 
(whose  larva  lies  horizontal)  sits 
with  the  head,  thorax,  aiid  ab¬ 
domen  in  one  straight  line,  the 
head  down  and  the  tail  up,  as  in 
Irig.  368.  (N.B.—' The  female 
Myzomyw  cuhcijacies ,  an  Anop- 
heline,  sits  like  a  Culex.)  When 
the  larvae  pupate,  which  they  do 
after  two  or  three  moults,  the 
whole  elaborate  breathing  appar¬ 
atus  at  the  tail  end  disappears,  and 
its  place  is  taken  by  two  trumpet¬ 
shaped  spiracles  projecting  from 
the  thorax  which  supply  air  to 
the  tracheae  when  the  pupa  is 
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PLATE  LX— Nem 

Fig.  1.  ,  PteUiophora  lacltt.  x  2. 

,,  2.  Cccidomyia  sp.  (Cecidomyiidie).  x 

”  j.  Larva  and  pupa,  x  12. 

„  3;  Chironomus  sp.  (Chironomidfc). 

„  3«.  String  of  eggs  enclosed  in  jelly,  i 

„  36.  ) 

|  Larva  and  pupa  x  5. 

„  4.  Myzomyia  (Anopheles)  Bossii,  Gil 


influence  of  malaria  on  the  inhabitants  of  a  country  should  consult 
“  Malaria  ”  by  Jones,  Ross,  and  Ellett. 


The  malaria  infection  by  mosquito-bite  occurs  roughly  as  follows. 
Suppose  a  man  is  suffering  from  the  disease  :  if  a  drop  of  his  blood  be 
examined  under  a  microscope,  there  may  be  found  floating  about  in  it  a 
number  of  minute  objects  called  “Crescents.”  (Fig.  310.  0).  Now. 
suppose  a  mosquito  bites  him  :  it  will  suck  up  with  the  blood  some  of 
these  crescents  ;  these  null  be  swallowed  by  the  mosquito,  and  when  they 
reach  the  insect’s  stomach  they  become  round  in  shape,  some  of  them 
producing  long  rapidly-moving  arms  or  filaments  from  their  surface. 
Of  these  round-shaped  bodies  the  ones  with  filaments  (Fig.  370.  M.), 
represent  males,  the  others  females.  Some  of  the  lashing  filaments 
break  off,  and  may  pierce  and  become  absorbed  in  one  of  the  female 
bodies:  this  now  fertilized  female  bodv  imbeds  itself  in  (he  muscles 
surrounding  the  mosquito’s  stomach,  where  on  dissection  it  can  be.  seen 
sticking  out  like  a  little  round  pimple.  There  now  develop  within  it  a 
vast  number  of  very  minute  spindle-shaped  ‘  ‘  sporozoites  ;  ’  ’  the  wall  of 
the  containing  female  cell  then  bursts,  and  these  sporozoites  are  liberated 
into  the  body  of  the  mosquito,  whereupon  they  make  their  way  to  the 
thorax  and  enter  the  salivary  glands.  If  now  the  mosquito  bites  any¬ 
one,  saliva  will  be  injected  into  the  wound,  as  already  described,  and 
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Cidexbiroi,  Th. 

„  pallidothorax.  Th. 

pattidostriatus ,  Th. 

„  trimacidatus,  Th. 

,,  christopftem,  Th. 

„  albopicla,  Th. 
Leucomifia  ge.h'da,  Th. 
Tceniorh/nchis  pygmwxs,  Th. 
„  ager,  Th. 

„  tenax,  Th. 

Manvmia  unijormis,  Th. 

.  Mansonioides  anmdijera,  Th. 

We  may  class  these  genera 
below.  For  further  details 
to  Theobald’s  Monograph. 


Shisrn  Mcdiojasaalrt.  Th. 

Avdrs  nigrcstrnx,  Th. 

A edcomyia  agumnipcnna,  Arrib. 
Anisoohdcomyiu  alboanmdata,  Th. 
Ficnlbin  minima*  Tli. 
il limomyia  minufa.  Th. 

Banhsielh  hUvnlafmdis,  Th. 
Chrysnctmops  hrcviccllulns,  Th. 
Brevirhynchus  magnus,  Th. 
Badioad ex  chvijxdpus,  Th. 
Cordhra  asialica,  Giles. 


under  four  main  sub-families  as  shown 
and  generic  characters  the  student  is  referred 


A.  With  long  proboscis  and  scaly  wings. 

(«)  Larvae  without  siphon.  Palpi  long  iu  both 


.  Proboscis  much  curved.  Very  large 

species  ..  ..  Toxorhynohhuv. 

(One  Indian  genus.  Toxnrhynchitrs.) 
.  Proboscis  straight  or  very  little  curved. 

Palpi  short  in  both  sexes  Jcd-inw. 

(includes  Indian  genera 


/Ictfrs,  Avdcnmyia.  Mini 
■nif/ia .  A  n  isachelcomyiu 
Firalbia.) 


Palpi  short  in  the  female, 
the  male 

B.  With  short  proboscis  and  hairy  wings 


Minute  delicate  flics.  Antenna;  long ,  generally  with  whorls  of  hair  ( 
the  joints,  especially  in  (he  male,  legs  long  and  slender  ;  tibia;  witho 
spurs  ;  coxa;  not  elongated.  Wings  broad,  rather  hairy,  with  veins  /< 
and  weal; ;  the  media  usually  absent. 
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to  bo  known  of  it  except  for  one  severe  outbreak  in  South  India 
when  the  pest  was  completely  destroyed  by  parasites. 

Another  species,  Oligotrophus  saligneus  (fig.  377),  has  been  found 
on  Willow,  and  one  has  been  bred  at  Pusa  from  the  spores  of  wheat-rust. 


o.  Media  not  coalescing  at  any'point  with  R,  or  JR,. 

Cross  vein  present  ..  ..  ..  Bolilophilinte,. 

Media  coalescing  for  some  distance  with  R,  or  R,. 

Cross-vein  absent. 

Antennas  very  long  ..  ..  .  .  Macrocerinai. 

Aiitenmo  short  and  flat  . .  .  .  .  .  Ceroplatince. 

BlBIOHIIMi. 

Medium  sized  ugly -looking  flies.  Antennal  with  SI-12  rather  thick  joints 
closely  pressed  together.  Ocelli  present.  Front  femora  rather  thick 
front  tibice  generally  spined.  Eyes  of  male  close  together  or  touching. 
Anterior  veins  thicker  than  the  others.  Wings  often  dark  or  with  dark 

These  flies  are  easily  recognised  by  their  sluggish  movements 
{though  they  have  large  wings),  and  by  their  colour  being  almost  always 
either  black  or  orange-red.  In  many  species  the  male  is  black  while  the 
lemale  is  partly  orange,  as  is  also  the  case  with  some  Mycetophilids 
{Sciarinai).  Their  lazy  habits  and  conspicuous  colour-scheme  suggest 
that  the  orange  and  black  might  represent  in  this  case,  as  apparently  in 
others,  the  “warning  colours”  of  the  distasteful  and  dangerous  members 
of  insect  society,  but  no  observations  confirming  this  supposition 
appear  to  exist. 

The  wings  have  conspicuous  alula- .  The  sub-costa  is  generally  rudi¬ 
mentary  and  the  radius  is  often  only  two-branched.  The  flies  might 
perhaps  be  confused  with  Mycetophilidai,  since  some  of  the  latter  are  also 
black  and  orange,  possess  ocelli,  and  have  often  dark-coloured  wings 
whose  venation  is  not  unlike  that  of  a  Bibionid.  The  two  can  be  easily 
distinguished  by  looking  at  the  antenme  and  the  coxa-  of  the  legs, 
both  of  which  are  much  longer  in  Mycetophilids  than  in  Bibionids. 

The  eyes  in  Bibio  are  divided  (in  the  male  flies)  into  two  distinct 
upper  and  lower  halves,  separated  by  a  narrow  band.  More  or  less  well 
marked  differences  in  the  structure  of  different  parts  of  the  eye,  usually  ill 
the  size  of  the  facets,  occur  in  other  flies.  (Cf.  Blepharocerids,  Simuliids, 
Tabanids,  Dolichopodids,  Pipunculids.)  Since,  owing  to  the  internal 
arrangements  of  facetted  eyes,  clearness  of  vision  increases  with  the 
number  of  facets  in  the  parts  of  the  eye  employed,  we  may  suppose  the 
sparsely-facetted  areas  to  be  used  merely  for  the  perception  of  com¬ 
paratively  gross  differences  of  light  and  shadow  and  of  the  motion 


loss  among  mules,  horses,  cattle,  sheep,  hens,  turkeys,  pigs,  dogs,  and 
cats.  Smoke  or  Kerosene  are  preventives.  The  larva)  of  all  the  known 
species  appear  to  live  in  quickly  running  water,  which  explains  the 
general  absence  of  Simuliids  from  the  plains.  Larva;  have,  however, 
been  observed  in  quite  a  slow  stream  near  Igatpuri,  while  two  adult  flies 
have  been  taken  during  the  hot  weather  at  Pusa,  though  no  larvie 
have  been  discovered  in  the  rather  sluggish  river  which  is  the  only 
running  water  there.  The  nearest  rapid  stream  is  probably  at  least  fiftv 
miles  away.  The  larva;  arc  curiously  adapted  for  their  mode  of  life, 
having  a  sucker  at  the  end  of  the  body,  wherewith  to  cling  to  stones, 
a  foot-like  process  on  the  1st  thoracic  segment,  and  large  brush-like 
mouthparte,  whose  motion  sweeps  into  the  mouth  the  microscopic 
water-plants  on  which  the  creature  feeds.  The  larva  can  spin  threads 
which  help  to  protect  it  from  being  carried  away  by  the  rushing  water, 
and  when  full  grown  it  spins  a  pocket-shaped  cocoon  which  is  stuck  to 
stones  and  in  which  it  pupates  ;  the  pupa  has  two  much-branched 
breathing  filaments  which  project  from  the  open  front  of  the  cocoon. 
(PI.  LXI.)  The  fly  emerges  under  water  and  floats  to  the  surface, 
protected  from  getting  wet  by  a  bubble  of  air  or  gas  entangled  among  the 
hairs  on  the  legs  and  body.  In  the  figure  of  the  wing  (PI.  LXI,  fig.l)'. 
it  will  be  seen  that  the  strengthening  of  the  anterior  veins  at  the 
expense  of  the  posterior  ones  has  been  carried  much  further  than  in 
the  Bibionids,  the  only  well  marked  veins  being  the  costa,  subcosta, 
the  2-branched  radius,  and  the  basal  part  of  the  media  connected  with 
the  radius  by  the  anterior  cross  vein.  Some  other  small  flies,  c.g., 
Phoridm,  have  a  venation  at  first  sight  somewhat  similar  to  this, 
but  their  antenna;  are  quite  different  to  those  of  Shmdimn.  (PI. 
LIX.) 

The  eyes  in  this  family  contain  both  large  and  small  facets  (see  Bibio- 
nidee),  and  afford  an  easy  means  of  distinguishing  the  sexes,  since  the 
male  eyes  touch  while  those  of  the  female  are  separated.  The  flies  are 
usually  coloured  with  some  combination  of  grey,  black,  and  golden 
yellow.  The  Indian  species  have  not  been  properly  studied,  only 
SimuUum  indicum ,  Bed;  (Ind.  Mus.  Notes),  and  S.  mdmnitm,  Big.,  having 
been  described,  and  when  the  species  of  the  hill  districts  have  been 
collected  there  is  little  doubt  that  they  will  be  found  to  include  a  con¬ 
siderable  number. 


PLATE  LXI. — Simuliiius'  and  Stkatiomyiida;. 

Fig.  1.  Simulium  sp.  (Simuliida*).  x  8. 

^  | Larva  and  pupa,  the  latter  lying  in  its  open  cocoon. 

2.  Clitellaria  heminopla,  Wd.  (Stratiomy.iidte).  x  3. 

-1.  Plccticus  aurifer  •>  x  '*• 

,,  5.  Pachyaaslcr  sp.  -  x 


PLATE  LXIi.— Tabasidjj. 


Fig.  1.  Tahanus  sp.  Wlk.  x  2. 

„  la.  Egg  mass,  x  2. 

,,  16.  Young  larva,  x  S. 

„  1  c.  Full-grown  larva,  x  1. 

„  Id.  Pupa,  x  2. 

•„  lc.  Parasite,  x  8. 

,,  2.  Tabtmns  sp.  x  2. 

„  3.  Pani/onia  hupiroxlri*.  x  2. 

,,  4,  Gastroxides  nter.  x  2. 

,,  5.  llamatopola  sp,  x  2, 

,,  6.  Chnjsops  dispar,  x  2 


PLATE  LXIII.— -Eumbyi.um;,  Asiunx, 

Jiombylins  orientalif.  x  2  ) 

AriwnmoAaapvrta.  *  2(  Boml.yliida, 

Exoprosopa  Jlammca.  x  2( 

Sy8tropus  himalayensis,  Bru.  x  2) 

Promachus  rufipes.  x  21 

Allocolasia  ( aurata ,  Fab.?)  x  2  j-Asilidre. 

Laxenecera  Jlavibarbis.  x  2  J 

Phycus  brunnens.  (Therevid?o).  x  2. 

2Jsilopu$  sp.  (Dolichopidas).  x  2. 

Scenopimis  indicus,  (Scenopinidre).  x  6. 

Sp.  incerl.  (Cj’Hithc),  x  4. 


spread  family  of  which  little  is  known.  There  is  one  Indian  species 
belonging  to  the  genus  Leptomydas  in  the  collection  of  the  Indian 
Museum.  The  characteristic  venation  is  shown  on  PI.  LIX. 

Asilim. 

Antennas  3-jointed,  3rd  joint  generally  elongated,  with  or  without  a 
terminal  style.  Head  broad,  depressed  between  the  eyes.  Proboscis 
stout,  sharp  and  horny.  Body  generally  long,  with  strong  bristles, 
often  hairy.  Legs  and  feet-  strong,  pulvilli  usually  large,  cmpodia 
bristle-like.  Sguamce  rudimentary  or  absent.  Five  posterior  cells,  of 
which  the  lsf  and  ith  may  be  closed.  Anal  cell  open  or  closed. 
Genital  organs  usually  conspicuous. 

A  very  large  family  whose  members  are  abundant  in  the  plains,  and 


tera,  and  Lepidoptcra,  and  less  frequently  on  Ortlioptera,  Neuroptera, 
Homoptera  and  Hemiptera  (in  India  Asilids  feed  extensively  on  Oxya 


PLATE  LXIY. — Life  History  of  Syri'hus. 


Fig.  1.  Egg. 

,,  2.  Young  larva,  x  45. 

„  3.  Full-grown  larva,  x  8. 

„  4.  Pupa  on  leaf,  x  6. 

.  5.  Fly.  x  4. 

„  6.  "Wheat  plant. 

„  7,  Egg  laid  among  wheat  aphis 

”  g"  Lar vie  feediug  on  aphis. 

t>  10-  Pupa. 


Figs,  7,  8,  9,  10  are  slightly  larger  than  natural  size. 


Gil" 

their  breathing  stigmata  at  the  end  of  very  long  extensible  tubes  so  as 
to  reach  the  surface  while  the  animal  is  feeding  below  (fig-  404) ;  the 
larva*  of  Vohwella  Jive  in  the  nests  of  bees  and 
wasps,  possibly  playing  the  part  of  scavengers 
there,  and  the  extremely  close  likeness  of  some 
of  the  adult  flies  to  bumble-bees  is  one  of  those 
facts  of  resemblance  which  lack  a  satisfying 
explana  tion.  The  very  curious  round  flat  larva 
of  Microdon,  the  fly  shown  on  PI.  LXV,  fig.  0, 
similarly  lives  in  ants’  nests,  but  the  ants  have 
been  observed  t,o  actively  resent  the  presence 
of  the  ovipositing  female.  Flies  of  this  genus 
are  not  rare  in  the  hills,  and  here  again  the 
likeness  to  a  bee  found  in  the  same  locality  is 
noticeable.  The  chief  interest  of  the  family 
economically  lies  in  the  fact  that  the  larvae  of 
a  number  of  Syrphids  feed  exclusively  on  the 
Aphidn  which  do  so  much  damage'  to  plants 
of  various  kinds.  The  parent  fly  may  some¬ 
times  be  seen  hovering  about  and  laying  its 
eggs  on  plants  infested  with  Aphids.  The  eggs 
are  long,  oval,  rather  larger  at  one  end.  and  are 
Fig,o^F^KTAiA”Xfylv)RVA  °ft,en  adorned  with  a  sculptured  pattern.  The 
larva  (PI.  LXIV)  has  a  fchickish  often  rather 
transparent  body  tapering  in  front,  generally  with  the  posterior  stigmata 
at  the  extremity  of  a  short  thick  tubular  excrescence,  and  a  small  very 
mobile  eyeless  head  which  moves  here  and  there  in  search  of  food  in  the 
shape  of  Aphids.  The  creatures  possess  a  very  large  appetite,  and  the 
work  of  destruction  accomplished  by  them  must  he  far  from  insignifica  nt. 
When  the  larva  is  full  grown  the  larval  skin  hardens  and  forms  a  case 
or  puparimn  enclosing  the  true  pupa,  and  from  the  head  of  the  latter  two 
little  horns  usually  project  through  the  outer  case.  Though  the  fracture 
of  the.  jmpariuin  is  Ovdorhaplious.  it  appears  that  these  flies  do  not  use 
the  ptilinum  to  push  off  the  top  piece  as  do  the.  Museoids,  and  the 
well-marked  frontal  suture  of  the  latter  is  not  present,  there  being  only  a 
small  triangular  area  above  the  antemue.  often  quite  inconspicuous,  called 
the  l'  frontal  lunule.”  The  pupa-  of  the  aphis-eating  Syrphids  may  not 


PLATE  LXV. — SYRruiruj,  .]■: 


Pipunculns  sp.  (Pipunculidjo). 
Platypexa  sp.  (Platypezidse). 

(Plioridre). 


PLATE  LXVI. — Acaltptrate  Muscoids. 

1.  The  egg,  larva,  pupa  and  imago  of  Drosophila,  Egg  x  55,  larva, 

pupa  and  imago  x  12. 

2.  The  egg,  larva,  pupa  and  imago  of  Dacus.  Egg  x  10,  larva,  pupa 

3.  The  larva,  pupa  and  imago  of  the  Rice-fly,  x  5. 

4.  The  egg,  larva  (with  its  posterior  spiracles),  pupa  and  imago  of  a 

Chloropid  (  Merochlorops)  from  plantain.  Egg  x  .50,  larva,  pupa 


The  classification  of  both  Acalyptrat.es  ami  Calyptrates  is  in  an  un¬ 
settled  condition,  as  various  authorities  interpret  in  different,  ways  the 
systematic  value  of  the  sub-divisions  and  assign  them  different  limits. 
The  boundaries  of  the  “  families  "  are  of  an  indefinite  nature,  and  correct 
identification  is  often  a  matter  of  very  considerable  difficulty.  The 
table  given  below  will,  however,  enable  the  student  to  arrange  in  order 
the  majority  of  the  Muscoids  with  which  he  is  likely  to  meet. 

ACALYPTRATES. 

Hymenopterous-looldng  flower-flies,  usually  of  a 
fair  size,  with  broad  head  and  generally  long 
antennae  proboscis  and  abdomen,  the  latter 
swollen  at  the  end.  1st  posterior  cell  distinctly 
narrowed  or  closed  . .  . .  . .  Conopids. 


absent  or  indistinct.  Fronto-orbitals  freq 
present.  Sub-costa  absent 
2.  2nd  Basal  and  Discal  cells  nearly  i 
separated  by  a  cross-vein. 

Small  often  grey  or  silvery  flics,  as  : 
vibrissa3  present.  Aristal  hairs  never 
long.  2nd  basal  and  anal  cell  oltei 
small,  but  distinct,  cross-veins  general! 
together 

Often  fair-sized  fruit-flies,  partly  coloured  3 
wings  with  dark  marks  or  spots.  Lower  i 
orbitals  present.  Sub-costa  turning  up  s 


PLATE  LXVII. — Acalyptrate  Mt-.scoins. 

Fig.  1.  Balioptcra  aryenlata  (Agroinyzidre).  x  10. 

,,  2.  Pea-stein  Agromyza.  „  x  16. 

„  4.  Brachydente>a  sp.  (Epbydridce).  x  G. 

„  5.  Ulidia  omea.  (Orbalidte).  x  6: 

„  G,  Celyphus  fuscijm.  (Celyphidtc).  x  6. 

,,  7.  Diopsis(indica?  Wstw.)  (Diopsidre).  x  6. 

,,  8.  Sepsis  sp.  (Sepsidte).  x  G. 

„  9.  Calobaia  indica.  (Micropezidic).  x  3. 

M  10.  Scalophaga  stcrcorarin ;  the  upper  figure  shows  the 
lower,  the  female.  (Cordyiuridic).  x  3. 


there  are  really  a  large  number,  and  the  remarkable  forms  and  habits 
of  many  of  the  larvae  should  make  the.  study  of  the  Indian  Ephydrids 


(Dipterologische  f 
es  full  information  a 


Small  shining  dark-coloured  or  i/dlomsh  flies.  Head  hemispherical. 
Vibrissos  generally  absent.  Front  broad,  sometimes  with  bristles  at 
the  vertex.  Diseal  and  2nd  basal  cell  united.  No  distinct  anal  cell. 
Wings  and  legs  short.  No  preapical  bristle,  on  the  tibiae. 

The  members  of  this  family  sometimes  do  considerable  damage  in 
Europe  and  America  by  the  larvae  burrowing  in  the  leaves  of  sugar-beet 


The  flies  appear  to  be  not  uncommon  in  some  parts  of  the  plains  and  are 
generally  found  among  grass.  Nothing  at  all  is  known  of  their  life- 
history,  or  of  the  advantages,  whether  protective  or  otherwise,  of  their 
extraordinary  structure. 

Four  species  are  recorded  from  India,  all  belonging  to  the  genus 
Cchjfhus.  PI.  LXVII,  fig.  C,  represent  Cehjphus  fuscipes,  M<p 
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Diopsid®. 

Sides  of  the  head  dratm  out  into  horn-like  projections  v'hich  hear  the 
ci/es.  Front  femora  thickened. 


disease  germs, 
and  about  coo 

Fairly  large  flu 

but  wc  have  only  occasionally  found  them  numerous  in 
king-places. 

MlCROrEZlD.-K. 

is,  the  body  and  legs  generally  very  long  and  slender,  (he  faee 

retreating  ii 
■posterior  cel 
Very  little 
although  a  con 

i  profile.  Sub-costa  present  or  absent,  anal  cell  present.  I.s7. 

1  usually  narrowed  or  closed .  Wings  often  marked  or  spotted. 
is  known  about  these  curious  and  ungainlv-looking  flies, 
siderable  number  of  species  have  been  described,  of  which 

ft 

\\ 

been  met,  with  in  India.  Nothing 
/A  seems  to  have  been  known  hitherto 

(- . .  J  of  the  life- history  of  any  member  of  the 

J  j  family,  but  fig.  41  (5  shows  the  larva  and 

\  i 

f  ' pupa  of  a  Calobala  (PI.  LXVII.  fig.  9), 

[  . t  which  has  been  bred  from  the  decaying 

[■ - ■  -J  roots  of  ginger  plants  which  had  been 

J. . J  attacked  by  a  fungus-disease.  The 

V 

Fig.  ^6-Lakva  ^ 

on  leaves  andgi 
straight  out  in 
mid(£  and  some 

I"  "  "'V  ly  found  deep  in  the  root,  lying  in  long 

l . J  tunnels  eaten  by  the  larva,  and  along 

I  J  these  tunnels  the  imago  made  its  way 

to  the  surface  on  emerging.  The  flies 
ix\D  Pupa  of  Calor- are  generally  found  in  rather  damp 
tisobk.  x  shady  places,  sitting  and  walking  about 

•ass-stems,  and  they  have  the  habit  of  lidding  the  forelegs 
front  of  the  head  like  antemuv,  somewhat  as  in  Chirono- 
Ortalida’.  There  is  a  structure  on  the  front  femora  which 

may  possibly  be  some  kind  of  sense-organ  a  ml  be  connected  with  1  Ins  balnt. 

THYPETI!>il5. 

Flies  oj  moderate  or  rather  small  she.  oflm  more  or  less  marked  with 
yellow.  No  distinct  vibrissa ■.  Head  /wwisp/u  rival,  front  broad  with 
lower  fronto-orbital  bristles  near  eye-margins.  Female  oei pnsdur 

angles,  and  is  often  faintly  defined  near  the  point  of  jitnrtnm.  Anal 
cell  distinct,  it #  hind  corner  generally  drawn  out  t<>  a  sharp  /hodI. 

serious  pests  of  fruit  and  vegetables. 

rice-stems  which  harbour  the  larva?  are  easily  pulled  out  from  the: 
;  ensheathing  leaves,  aiul  then  present  the  appearance  of  having  been; 
'  chewed  in  the  mouth.  As  is  the  case  with  all  stem-flies,  no  effective 
;  remedy  has  been  discovered  :  while  the  fly  frequently  does  considerable: 
i  damage  to  the  young  rice,  it  is  by  no  means  a  specific  pest  of  this 
:  crop,  but  has  apparently  very  varied  habits.  It  has  been  bred  from 
1  rice,  sorghum,  maize,  millets,  cheena  ( Paniami  miliaceum ),  sanra  ( P . 

;  jrummtaccum).  celery,  khira  (Oucmnis  stilivus)  and  brinjal,  from 
;  wheat,  which  it.  damaged  considerably  in  the  neighbourhood  of  Harnai 

I,  I  (Baluchistan)  1909,  and  also  from  rotten  potatoes  and  decaying 
,  vegetable  matter  of  various  kinds.  This  would  point  to  the  possibility 
|.  of  its  occurring  in  rice  only  after  the  stem  had  been  otherwise  damaged, 

!  but.  such  is  not  the  case.  Except  for  the  Rice-stem  fly,  the  family  is  on 
the  whole  a  distinctly  beneficial  one,  for  not.  only  do  the  larva?  eat  up 
i  dung  and  other  unpleasant  substances,  but  many  of  the  adults  are 


2.  Head  broad.  Palpi  spoon  or  leaf-shaped  ..  H ydromyzivce. 

Head  rounded,  not  particularly  broad. 

Palpi  not  broadened  . .  . .  Seatophaginxe. 

3.  Front  femora  with  a  double  row  of  bristles 

on  the  inner  side  . ,  . .  A ■orellinw. 

Front  femora  with  at  most  a  single  row 
of  bristles  on  the.  inner  side  . .  . .  4 

4.  Face  short.  Palpi  small  without  long 

bristles.  Antenna?  short,  arista  bare 

or  at  most  pubescent  . .  . .  Clidogastrinec. 

Face  long.  Palpi  only  occasionally  flat¬ 
tened,  sometimes  with  long  end-bris¬ 
tles.  Arista  bare  or  plumose.  Mostly 
very  bristly  flies  . .  . .  Cordylurince. 

Anthomyiidje. 

Not  large  flics;  coloured  dull  brownish  blaeh  or  grey,  the  squamec  fairly 
large,  and  the  eyes  usually  closer  together  in  the  wale  than  in  the 
female.  The  1st  posterior  cell  widely  open.  The  abdomen  with  four 
or  five  segments  visible ,  rarely  bristly. 

The  division  of  Calyptrate  Muscoids  is  usually  made  to  include  this 
family,  while  some  authors  make  the  Anthomyiids  into  a  separate  divi¬ 
sion  intermediate  between  C-alyptrates  and  Acalyptrates ;  this  is  pro¬ 
bably  their  natural  position,  but  we  have  for  convenience  included  them 
in  the  Acalyptrates  after  the  Cordyluridw,  to  which  they  bear  very  close 
relationship.  The  adult  flies  are  generally  very  much  like  house-flies 
in  colour  and  general  appearance,  and  one  genus,  Hmnalomyia,  habitually 
haunts  human  habitations  in  India  in  company  with  the  true  House¬ 
flies  (Museidw).  All  the  Anihomyiidce  are  flower-flies  with  the  exception 
of  a  few  predaceous  species,  but  their  larv?e  are  of  somewhat,  diverse 
habits,  a  few  being  found  in  dung,  others  in  decaying  vegetable  matter 
of  different  kinds,  and  others  in  the  roots  of  plants.  Though  the  last- 
named  group  are  often  very  destructive  to  onions  and  other  crops  in 
Europe  and  America,  and  very  difficult  to  combat,  no  instances  of  their 
having  done  noticeable  damage  in  India  have  yet  come  to  our  knowledge. 
The  eggs,  larva?  and  pupa?  are  of  the  usual  muscoid  type,  the  larva?  simi¬ 
lar  in  proportions  to  those  of  fruit-flies  (fig.  418)  and  as  a  rule  having 


CALYl'TRATES. 


the  posterior  stigmata  well  marked.  In  root-inhabiting  species  the  larvas 
may  remain  in  the  root  when  pupating  or  may  come  out  and  pupate 
in  the  soil  near  by.  The  Indian  species  have  not  been  recently  studied, 
and  will  probably  be  very  largely  increased  in  number,  as  the  family  is 
a  large  one.  Dr.  P.  Stein  is  regarded  as  the  cluef  authority  on  Antho- 
myiids,  and  his  various  writings,  together  with  Meade’s  14  British 
Anthomyiidae,”  should  be  consulted  for  information  as  to  the  separa¬ 
tion  of  the  numerous  genera.  Van  der  Wulp  lists  about  twenty  Indian 
species;  of  these  one  of  the  commonest  and  most  noticeable  is  Livino- 
I  phorn  tonitrui.  Wied.,  a  little  fly  of  the  size  of  a  house-fly,  with  a  light 
grey  thorax  marked  with  conspicuous  blots  of  velvety  black.  The  chief 
i  genera  at  present  known  to  occur  in  this  country  are  SpHogasler, 

■  Ophyra,  Limnophora,  Anlhomyia,  Homahmyia,  IAspc,  and  Camosia. 

(Mr.  Brunetti  informs  us  that  Anthomyia  'iKshatoarensis,  Big.,  described 
;  in  I.  M.  Notes  as  parasitic  on  locusts,  is  really  Chortophila  cilicrum 
Rond.) 

CALYPTRATES. 

Calypt-rate  Muscoids  are  those  which  possess  well-developed  squama, 
have  the  male  eyes  closer  together  than  the  female,  and  the  1st 
posterior  cell  completely  closed  or  distinctly  narrowed  at  its  outer  end 
{except  in  some  blood-sucking  species).  We  include  in  this  division  four 
families,  the  TachinidcB,  Sarcophaffidce,  Muscida ?  and  (Eslridw .  The 
Sarcophagidcs  and  (Estrida?  are  comparatively  small  families,  but  the 
Tachmidce  and  Muscida;  have  each  a  very  large  number  of  closely  related 
species.  The  fact  that  so  many  of  the  species  are  so  much  alike  makes 
their  classification  (especially  in  the  case  of  the  Tachinidtv)  extremely 
difficult,  and  even  the  numerous  genera  are  often  so  close  together  and 
separated  by  such  very  slight  characters  that  the  student  will  not  be  able 
to  distinguish  them  unless  he  makes  a  special  study  of  the  families. 
Their  classification  is  still  in  an  unsatisfactory  condition,  although 
much  work  has  been  done  on  the.  European  and  American  species.  In 
particular,  the  Indian  Taehhn'drr,  wliieh  are  evidently  extremely 
numerous,  have  hardly  been  touched,  and  the  work  that  lias  been  done 
in  the  past,  will  need  a  large  amount  of  revision  to  bring  it  into  line  with 
modern  classification.  For  these  reasons,  and  since  it  must  be  some 
years  before  the  Indian  Calvptrates  can  be  really  well  known,  I  can  treat 
of  them  only  in  a  superficial  manner,  but  the  student  should  not  think 


that  because,  the  treatment  is  superficial  the  families  are  therefore  un¬ 
important.  Leaving  the  Olslridce  for  the  present,  we  will  begin  noth  the 
three  families  Taehinidcc,  Sarcophagidw  and  Museidm.  Taken  as  a 
whole  they  are  moderately  large,  more  or  less  bristly,  grey  blackish  or 
blue  flies;  many  have  the  genera]  appearance  of  house-flies  or  blue¬ 
bottles  :  they  are  distinguished  as  follows  : — 

Arista  bare.  Upper  side  of  abdomen  generally 
bristly  oh  the  basal  segments. 

Larvae  parasitic  . .  . .  . ,  Tachhndcc. 

Arista  bare  at  the  end,  but  with  hairs  on  the 
basal  half.  Basal  segments  of  abdomen  gener¬ 
ally  without  strong  bristles.  Larvae  parasitic 
or  scavengers  . .  .  .  :  . .  . .  Sarcophagidce. 


Arista,  on  at  least  one  side,  hairy  or  plumose 
along  its  whole  length.  Abdomen  generally 
smooth,  not  bristly  on  the  basal  part.  Larval 
mostly  scavengers  . .  . .  . .  Museidcc. 

(If  like  this,  and  with  strong,  horny,  more  or  less 
elongated  proboscis,  but  with  ] st  posterior  cell 
open  as  in  Anlhomgiids)  ..  ..  “  Biting  ”Mus- 

cidce  (See  pp. 
615,  659). 


Muscrons. 


Rather  small  compactly-built  flics.  The  abdomen  of  four  visible  seg¬ 
ments ,  not  bristly  on.  its  basal  part ,  and  not  swollen  at  the  tip  in  the 
males  as  in  Sarcophagidw.  The  antennal  arista  plumose  to  the  tip 
at  least  on  one  side.  1st  posterior  cell  closed  or  much  narrowed 
except  in  some  of  the  blood -sucking  species  where  it  is  only  slightly 
narrowed  :  eyes  in  males  much  nearer  toqethcr  than  in.  females,  often 

This  family  comprises  those  house-flies,  blue-bottles  and  blow-flies 
which  are  familiar  insects  wherever  man  has  made  his  home,  and  also, 
be  it  remarked,  where  he  has  not.  Almost  all  the  very  numerous 
species  may  be  said  to  closely  resemble  in  colour  and  general  appearance 
one  of  these  two  types,  the  house-fly  or  the  blue-bottle.  The  life- 
history  is  short,  a  fair  average  period  for  the  commoner  species  being  10 
to  15  days,  but  this  is  subject  to  considerable  variation  with  food  and 


r  keeping  it  thoroughly 
The  heaps  of  decaying 


Mnscii).*;. 


647 

All  these  flies  except  Stomoxys  breed  in  clung,  and  details  of  .some  of 
the  life- histories  may  be  found  in  Bulletin  No.  7  of  the  Agricultural 
Department.  Further  information  will  he  found  in  a  future  publication. 
The  genera  are  separated  ns  follows  ;  the  new  ones  alluded  to  above 
may  be  recognised  by  being  found  biting  cattle  and  by  the  stout  dark 
brown  and  polished  proboscis. 

1st  posterior  cell  open- 

fa)  Proboscis  long,  much  longer  than  the  palpi. 

which  are  short  and  slender  .  .  . .  Shimr-yc. 

(6)  Palpi  broad  at  the  tip,  much  longer  than  in 

Stomoxys,  but  not  as  long  as  the  proboscis  ..  Ihvma'obUt  and. 

genus.  BtMfol- 


(c)  Palpi  as  long  as  the  proboscis  for  which  thev 
form  a  sheath.  The  flies  a  good  deal  smaller 
than  Stomox>fs  or  Htcmalobio  ..  ..  Lijpcws 


■PLATE  LXVIII. — Tachinim. 


Fig.  1.  Demotions  strigijiennis. 

: 

„  2.  Miltogramma  12  -punctata. 

”  2i’}Head- 

„  3.  Calodexia  lasiocampce. 

”  36  }Head’ 

,,  4.  Masicera  subnigra. 

£}*"*• 

The  figures  on  this  plate  are  accurately  copied  from  water-colour  draw- 
made  by  the  late  F.  M.  Van  der  Wulp. 


carefully  and  completely  removed,  and  the  place  very  thoroughly 
washed  out  with  carbolic  acid  or  other  antiseptic  solution.  The  remov¬ 
al  of  the  larvae  is  made  much  easier  by  holding  over  the  wound  for 
a  short  time  a  rag  wetted  with  chloroform  or  spirits  of  turpentine. 
Simple  application  of  carbolic  acid,  or  even  corrosive  sublimate  solution, 
will  not  necessarily  kill  the  maggots,  as  like  most  Muscoid  larva? 
they  are  extremely  tenacious  of  life,  The  puparium  is  of  the  usual  rounded 
cylinder  type,  with  well-marked  posterior  stigmata.  The  length  of  the 
life-historv  of  the  Indian  species  appears  to  vary  a  good  deal,  being  quite 
short  {two  to  three  weeks)  in  the  flesh-eaters  and  longer  in 
the  parasitic  forms ;  the  flies  can  frequently  be  found  breeding  in  the 
decaying  bodies  of  animals,  sometimes  in  great  numbers,  together  with 
various  species  of  Mmoidai>  the  “blue-bottles”  and  “blow-flies.” 

Although  the  flesh-flies  are  so  abundant,  the  known  Indian  species 
nearly  all  belong  to  one  genus  Sarcophaga.  Van  der  Wulp  lists  Cyno- 
muia  quadrmttata,  Macq.,  from  “  E.  India,”  and  the  British  Museum 
has  a  representative  of  the  genus  Agria  from  Karachi.  About  eight 
species  of  Sarcopliaya  appear  to  be  known  from  this  country, '  and  one 
of  the  commonest,  S.  lineatocollis ,  Macq.,  is  shown  on  PI.  LXIX,  fig.  1. 


TiCHINID.*:. 

L’ody  usually  very  bristly.  Arista  bare  along  its  whole  length.  Prolmvis 
occasionally  long.  Larva j  parasitic,  adults  flower-pics. 

The  Tachinidc v  of  all  insects  are  among  the  most  beneficial  to  the  : 
agriculturist.  This  is  owing  to  their  being  apparently  all  parasites  on  • 
other  insects,  and  there  is  no  doubt  that 
were  they  absent  the  damage  caused  by 
insect,  pests,  especially  Lcpidoptera.  would 
be  considerably  larger  than  if  is.  Though 
Hymcnoptcra,  and  occasionally  Ortbopfera 
and  other  orders,  are  attacked,  the  Mies  as 
a  rule  lay  their  eggs  on  the  bodies  of  cater¬ 
pillars,  generally  near  the  head  end.  When 
the  eggs  hatch  the  young  larva-  bore  through 
the.  skin  into  the  caterpillar's  body  and  con¬ 
sume  its  internal  organs:  they  are  thick,  fat 


posterior  spiracles,  t\ 


the  fore-legs  of  a  horse,  the  position  where  they  are  usually  found.  The 
animal  is  supposed  to  lick  off  the  eggs  when  hatched,  owing  to  the  irri- 


(Estrus  Ovis,  Linn.,  in  the  nasal  cavities  of  the  sheep;  Hi/fioderma  bocis, 
D e  Geer,  under  the  shin  of  cattle,  Ccphnlomt/m  mnailala,  Wied..  also 
occurs  as  mentioned  above,  and  Microcephalies  przewalshji,  Ptch.,  has 
been  taken  in  Sikkim  (Brit.  Mus.  Coll). 


Pip.  430— Larva  of  Cephalomvia 


PTJPIPARA. 

HirpoBOSCiD.i;. 

Flattened  leathery-looking  parasitic  flies,  sometimes  wingless.  Proboscis 
short  protected  by  the  palpi  ;  head  small,  without  distinctly  seen  neck. 
Legs  strong  with  power  fid- claws,  antennal  very  small  cG  inconspicuous. 
These  “  kuku-macchi  “cattle-flies,”  “skaters,”  “dog-flies” 
must  lie  familiar  to  every  one  in  India,  since  they  are  common  in 
many  districts  on  cattle  and  dogs.  To  dogs,  especially  those  of 
European  breeds,  they  seem  to  cause  much  discomfort,  and  even  the 
knowledge  that  a  Hippoboscid  is  flying  in  its  vicinity  will  often  render  a 
dog  obviously  restless  and  uneasy  in  its  mind.  On  cattle  they  are  often 
to  be  seen  in  crowds,  but  the  native  breeds  do  not  seem  ns  much  affected 
by  their  attacks  as  might  be  expected  from  the  number  of  the  flies  (very 


figured  on  PI.  LXIX  or  than  in  certain  parasitic  Phorida  such,  as  Termi- 
inxenia  (fig.  400).  Their  active  habits  and  the  voracity  with  which  they 
suck  blood  are  known  to  most  people,  and  these  characteristics,  together 
with  the  long  strong  hind  legs  and  the  curious  shape  of  the  body,  which 
is  excellently  fitted  for  gliding  easily  among  hair,  fur  or  feathers,  make 
them  unmistakeable.  The  sexes  are  a  good  deal  alike,  but  the  female 


INDIAN  BLOOD-SUCKING  INSECTS. 


thus  infect  them  with  the  plague  bacillus  which  the  fleas  have  previously 
!'  sucked  up  with  the  blood  of  the  ra  ts  on  which  they  last  fed.  The  litera¬ 
ture  on  the  subject  of  fleas  and  plague  is  considerable,  and  the  student 
is  referred  to  the  Reports  on  Plague  Investigations  in  India  issued  by  the 
Advisory  Committee,  and  published  in  the  “Journal  of  Hygiene,”  Yds. 
VI  and  VII.  The  classification  of  the  group  is  somewhat  difficult,  as  it  is 
based  largely  on  minute  characters.  C.  F.  Baker’s  “North  American 
Siphonaptera  ”  and  Jordan  and  Rothschild's  “  Revision  of  the  Non- 

^  Comb-eyed  Siphonaptera  ”  (Parasitology,  Vol.  I)  may  be  consulted. 
The  “  Comb  ”  refers  to  a  tow  of  stout  spines -round  the  lower  part  of 
the  head  which  is  present  in  certain  species,  as  in  P.  fetis,  the  cat  and 
|  dog  flea.  This  species  is  shown  on  PI.  LXXI,  copied  from  the  Plague 
1  Investigation  Report,  on  which  are  also  shown  ClenopsyHa  muscvh,  a 
1  mouse  and  rat-flea ;  Pulex  irritam,  the  human  flea ;  CeratopsyVus 
jasciatus,  the  European  rat-flea  ;  and  Sarcopsijlh  gnttinncm,  the  fowl-flea. 


INDIAN  BLOOD  SUCKING  INSECTS.  'J 

As  we  all  know,  India  is  a  country  which  has  its  full  share 
of  those  vermin  which  spend  the  whole  or  part  of  their  lives 
on  the  bodies  of  men  and  other  warm-blooded  animals,  and  also 
of  those  equally  annoying  insects  which  alight  upon  the.  body 
of  their  victim  only  when  intent  on  gorging  themselves  with  Ins 
blood.  Of  common  vermin,  the  Bird-lice  or  Mallophaga  (p.  110),  arc  not. 
blood-suckers,  though  they  live  as  parasites  on  the  bodies  of  their  hosts  : 
the  blood-sucking  species  of  insects  at  present,  known  in  India  mav  be 
said  to  belong  exclusively  to  two  Orders,  Diptera  and  Rhynchota.  To 
the  first  of  these  may  be  assigned  the  Fleas,  which  probably  represent  a 
much-specialised  offshoot  from  the  old  Dipterous  stock,  though  they  are 
generally  given  the  rank  of  a  separate  Order  or  Sub-order  (Siphonaptera). 
They  represent  that  section  of  the  Diptera  which  pass  a  considerable 
portion  of  their  adult  life  on  the  host,  though  the  egg,  larval,  and  pupal 
stages  are  usually  gone  through  elsewhere,  in  dusty  and  dirty  places. 
Their  importance  in  connexion  with  plague  is  well  known.  Except,  for 
the  fleas,  few  blood-sucking  Diptera  spend  much  time  on  the  body  of  the 
host,  but  the  lives  of  adult  Nycfcnbiidn-  and  Wppnboftvidiv  afford  an 
interesting  series  of  examples  of  variat  on  in  this  respect,  Some  of 
them,  for  instance  the  one  figured  on  PI.  DXIX.  fig.  8.  appear  to  pass  at 
least  most  of  their  lives  on  the  host,  and  most  of  these  species  are 
wingless  or  feeble-winged  :  at  the  other  end  of  the  scale  are  the  common 
cattle-flies  {Wppobonta)  which  have  strong  wings,  are  quick  fliers,  and 
are  always  ready  to  strike  camp  and  leave  the  host  on  whom  they  have 


PLATE  LXXI.— Siphonm'tura  Fleas. 


a.  Pulcx  chcopia.  <J‘ 

b.  PvkxfeHs.S 


c.  Clcnopsylla  mnsculi.£ 

e,  Ceratophyllus  ftsciatus.3 

f.  SarcopsyUa  galHnacco.^ 

This  plate  is  copied  from  The  Journal ■  of  Ilt/gie 
(Report  oil  Plague  Investigations  in  India). 


c,  Vol.  VIT, 


being  carried  on  in  this  country  with  a  view  to  deciding  their  relative 
importance  in  this  connexion.  (Leese). 

While  the  Indian  Hipjtoboscida:,  Muschlce,  and  Tabanida  are  primarily 
pests  of  horses,  dogs,  and  cattle,  the  remaining  families  of  Diptera 
attack  man  freely,  though  they  none  of  them  confine  their  attentions 
entirely  to  human  beings ;  the  bull-flies  or  “buffalo-gnats"  (Simu- 
liidce)  are  said  to  bite  so  fiercely  and  impartially  as  to  render  certain  hill 
districts  practically  uninhabitable  during  part  of  the  year,  either  for 
man  or  beast,  and  the  ferocious  little  sand-flies  of  the  plains  are  well- 


RHYNCHOTA. 


(Hemiptera). — Bugs. 


vertebrate  animals  or  insects  obtained  by  suction. 


The  most  characteristic  feature  of  these  insects  is  the  suctorial  beak, 
in  which  the  lower  lip  (labium)  forms  a  sheath  for  the  mandibles  and 
maxillae  which  are  the  actual  sharp  piercing  organs;  applying  the  tip  of 
the  “beak”  to  the  plant  or  insect,  the  setae  are  pushed  in,  the  “beak” 
tself  not  entering  the  tissues  but  only  the  set<e  ;  the  semi-tubular  labium 
is  partly  covered  at  the  base  with  the  more  or  less  elongated  upper  lip 
(labrum). 


The  order  is  a  large  and  distinct  one,  but  it  includes  a  groa te] 
of  forms  than  perhaps  should  be  included  in  the  limits  of  one  o 
is  commonly  divided  into  two  sub-orders  IJctcroptcrn  and  il<» 
these  may  be  defined  on  two  characters,  first,  that  the  tegi 
thickened  at  the  base  or  are  of  the  same  texture  throughout ; 
that  the  head  does  not  touch  the  coxa*  or  is  so  indexed  as 
contact  with  the  front  coxa;.  The  two  series  are  in  the  main 
and  there  is  good  reason  to  separate  tin*  first  as  a  dislinc!  03 

treat  them  as  forming  three  sub-orders  under  one  order.  V 
explained  below  the  grounds  for  treating  Phiflophfhiir.-:  n<  a 
«uh  order : — 


PE  NT  ATOM  I  DAE  I. 


PENTATOMm®. 


671 


the  adult  is  the  resting  stage  and  that  even,  in  hot  weather,  they  live 
:  for  long  periods  waiting  until  food  is  plentiful  enough  to  admit  of  their 
producing  eggs  and  of  the  young  surviving. 

Pentatomids  are,  in  spite  of  their  abundance  and  herbivorous  habits, ) 
rarely  destructive  to  crops.  The  reason  is  that  the  individual  bugs  do  not;' 
extract  sufficient  sap  from  one  plant  or  one  twig  to  do  harm,  but  they!, 
move  about  from  plant  to  plant,  sucking  here  and  there,  and  not1, 
weakening  the  plant.  It  is  only  when  they  are  exceptionally  abundant i 
or  when  they  attack  specially  susceptible  parts  developing! 

grain  heads),  that  they  are  destructive.  Of  the  number  of  common' 
:  species  mentioned  below,  none  are  major  pests,  a  few  are  minor  ! 
occasional  pests  of  little  importance. 

The  Pentatomids  appear  to  be  protected  by  the  powerful  scent 
produced  by  the  scent-glands,  as  are  most  Hcteropicni.  This  scent  which 
is  the  volatilised  oil,  has  a  very  strong  effect  on  many  animals  and 
probably  on  predaceous  insects ;  it,  is  apparently  not  a  complete 
protection  as  wasps  and  mantids  have  been  observed  to  eat  Pentatomids. 
The  eggs  are  parasitised  by  Chalcidcc,  which  constitute  one  check  ; 
other  checks  are  the  slow  reproduction  and  the  limited  duration  of 
the  seasons  when  abundant  food  makes  reproduction  possible. 

PentaiomidcB  are  one  of  the  largest  families  of  the  order,  spread  over 
the  tropical  and  temperate  zones,  most  abundant,  in  tropical  regions. 
The  Indian  fauna  is  Indo-Malayan  mostly,  with  a  number  of  Pahearetie. 
hill  forms  which  extend  into  the  north  and  with  the  larger  number  of 
species  known  only  from  hill  or  submontane  forest  localities.  The  known 
plains  fauna  is  a  fraction  only  of  the  whole,  though  our  knowledge  of  the 
plains  species  is  defective  and  it  is  probable  that  the  number  of  species 
in  the  plains  is  nearly  as  large  as  that  of  the  sub-tropical  forest  and  hill 
areas.  The  student  will  find  descriptions  of  the  Indian  fauna  in 
Distant’s  Rhynchota  in  the  Fauna  of  India,  wherein  0-12  species  are 
described  with  the  addition  of  46  species  in  the  appendix  to  Volume  TV. 
The  11  sub-families  can  be  made  out  without  difficult  y,  hut  the  subse¬ 
quent  classification  and  recognition  of  species  is  at  first  difficult  without 
the  aid  of  a  good  reference  collection. 

PlaiaJtjridinw. — The  scutellum  completely  eovers  the  abdomen, 
the  hemelytra  being  folded  away  underneath.  These  little  insects 
are  clearly  distinguishable  and  are  fairly  common.  Hmvhijidntys  ami 
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and  are  not  found  unless  looked  for,  few  species  are  recorded  as 
general. 

The  most  remarkable  form  is  Stibaropus  molginus,  Sclii.,  a  moderate¬ 
ly  large  dark  brown  insect,  with  a  very  close  resemblance  to  a  Melolon- 
thid  beetle  and  remarkable  legs.  The  femora  and  tibia;  are  swollen, 
very  much  so  in  the  hind  legs,  and  suggest,  the  burrowing  legs  of  the 
Coprid  beetles,  with  the  difference  that  the  maximum  development 
lies  in  the  hind  legs,  which  are  very  thick  and  truncate.  The 
remarkable  white  nymphs  of  this  insect  were  found  by  C.  A.  Barber  at 
the  roots  of  a  .-palm  in  S.  India  at  a  considerable  depth  below  the 
surface.  They  have  the  same  burrowing  legs  as  the  adult.  This 
insect  is  less  common  than  the  smaller  S.  callidus,  Sclii.,  found 
in  the  plains  of  Bengal ;  the  adult  insect  flies  at  night  and  is 
also  found  among  the  roots  of  plants  ;  it  is  typically  a  burrowing 
insect.  We  have  found  it  extraordinarily  abundant  on  the  Ferry 
Steamers  on  the  Ganges  attracted  by  the  electric  lights  and_  it 
appears  to  be  most  common  near  large  rivers  in  loamy  soil  (Plate 
BXXIII,  fig.  2).  Cydnus  includes  the  common  black  “geranium 
bugs”  or  “gundies”  which  are  so  great  a  nuisance  (Plate  LXXIII, 
fig.  3).  C.  indicus,  Westw.,  and  C.  vnrians,  Fabr.,  appear  to  be  the 
usual  species  found.  Their  normal  habitat  is  on  or  in  the  soil,  but  at 
certain  seasons  in  the  rainy  months,  they  conic  out  in  great 
abundance  possibly  because  they  are  flooded  out  by  excess  of  rain, 
possibly  because  this  is  their  normal  habit. 

Ge.otonms  -pygmwus,  Dali.,  is  a.  smaller  species,  less  commonly  found, 
but  still  likely  to  be  generally  distributed.  The  only  other  common 
Cydnid  is  Bradiypelta  aterrima,  Forst,  larger  than  Cydnus ,  coal  black 
in  colour  and  found  in  the  fields  especially  in  the.  early  months  of  the 
year  (Plate  LXXIII,  fig.  ]). 

Chilocoris  nitidus,  Mayr.,  is  one  of  the  smallest  of  the  group,  a 
black  insect  measuring  only  J-tli  inch  in  length.  The  flat  head  is  set 
round  the  margin  with  spines  and  suggests  that  of  a  Coprid  beetle  ;  it  is 
found  in  soil,  under  stones  or  among  decaying  vegetation.  Apparently 
it  breeds  normally  at  the  roots  of  grasses,  the  nymphs  having  been 
extensively  found  there. 


PENT AT0M1DAE  III. 


Lepl-acorisrt  mricomis ,  Fabr.,  is  the  rice  bug,  whose  prevalence  ill  rice 
and  millet  fields  as  the  grain  forms  is  a  serious  matter  for  the  cultivator. 


cribetl  by  Kershaw  and  Kirkaldy  (Trans.  Ent.  Soc.,  London,  1908,  p.  59). 

Corizincv. — Corizus  bengatetuis,  Dali.,  is  common  especially  upon 
Bliindi  ( Hibiscus  esadentus)  upon  which  it  can  commonly  be  found  during 
the  hot  weather  and  rains.  It  is  a  small  but  peculiarly  elegant  insect,  of 
very  active  habits  and  is,  at  least  in  part,  plant  feeding,  extracting  the 
sap  and  mucilage  of  its  food-plant.  It  is  found  throughout  India  from 
the  Punjab  to  Madras.  C.  rubicundus,  Sign.,  also  occurs  in  the  plains  of 
India  with  the  above  species.  The  nymphs  are  dark  red  with  white 
speckles,  the  newly  emerged  adults  are  bright  red  at  first,  gradually  grow¬ 
ing  dark-coloured.  These  insects  cluster  in  masses  on  the  buds  of  Penta- 
peles  indica  and  give  the  same  appearance  as  do  the  vivid  red  flowers 
of  the  plant.  (Plate  LXXVI,  fig-  13.) 

Scrinetha  includes  two  red  species  which  will  be  confused  with  Pyrrho- 
coridw  and  whicli  are  the  only  brightly  coloured  species  likely  to  b  e 
found.  8.  abdominalis,  Fabr.," and  8.  augur,  Fabr.,  are  both  common, 


PLATE  LXXVI. — Coreidjs. 


2,  '  ,,  ,,  egg  from  side. 


Derepteryx  hardwicki. 


10. 

11. 

13. 


Hommocerus  inorrmtus. 
Ascliistus  brevicornis. 
Acanfchocoris  scabrator. 
Cletomorpha  raja. 
Clebus  bipimctnt.us. 


PLATE  LXXVII. — Dysderccs  Cingulatcs. 
Red  Cotton  Bog. 


isseminating  disease  by  biting  insects,  it 
;  that  this  ubiquitous  tormentor  may 
found  to  have  a  greater  importance  as 


the  bite  is  irritant  to  most  persons,  though 
repeated  inflictions  appear  to  confer  a 
certain  degree  of  immunity.  Travellers 


m  reaching  its  prey  and  it  has  been  obser¬ 
ved  that  when  all  other  means  of  access  , 
failed,  it  went  to  the  ceiling  and  fell  on  its  j 
victim  from  that  position.  In  America  j 
cockroaches  and  small  red  ants  are  men-  ' 
tioned  by  Marlatt  (U.  S.  Ent.,  Circular; 


CRYPTOCERATA. 

This  division  includes  the  truly  aquatic  forms,  as  distinct 
land  forms  and  those  living  on  the  surface  of  water.  Apart  from 


HOMOrTRRA.  717 

also  probably  common,  while  one  other  species  is  recorded  from 

HOMOPTERA. 

The  front  of  the  head  is  lent  so  as  to  he  in  contact  with  the  fore. 


i'Ui.GOKID/lS. 


Eurtfbntvhfidimr. — Anterior  legs  compressed,  dilated:  face  broad, 
angled  at  each  side,  J  he  broad  Hat  face  ending  in  an  angled  prominence 
at  each  side  marks  these  insects,  httri/bravhi/s  is  common,  E  (omentum, 
F.,  especially.  which  lias  broad  oil  vo-green  tegmina  mottled  with  yellow, 
a  iirccn  head  or  pronolum  and  mesonotum. and  purple-red  metanofcum. 
•sternum  and  legs:  the  female  lias  a  mass  of  white  mealy  wax  on  the  ab¬ 
domen  and  is  found  on  bhmda  {Hibisr.u.uwuJcnhix)  and  other  Mai  vaecous 
plants.  Large  numbers  of  eggs  are  deposited  m  1.1ns  wax  on  the  plant, 
hatching  to  small  active  bugs  which  suck  the  plant.  The  insect  is  a 
very  striking  one ;  E.  apieuh's,  WIh\,  in  which  the  wings  are  fuscous  {in 
E.  tomc-n/osa,  they  arc  white),  is  also  found  and  apparently  has  similar 
habits. 
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Pt/rillu  (Zamila)  ubrrraits.  Wlk.  (h/eoides.  AV  Ik.),  lias  been  confused 
with  Dictifujjharu  palltd/u  Don.,  in  Jmhan  Museum  .Notes  and  other 
publications.  It.  is  an  important,  pest  to  e.aue.  the.  hug  sue, king  the  juice 
of  the  leaves  and  seriously  affecting  the  sugar-content  of  the  plant. 
The  full  hte-lnstorv  is  described  elsewhere  and  we  figure  two  stages. 
This  insect  is  iouiid  practically  throughout  India. 

I  an  ni  a:. —  Iliese  are  small  forms  with  thickened  te.gnnna  :  our  com¬ 
mon  form  (tahscehs  exinua,  btal.)  is  wingless  with  abbreviated  tegmiua, 
the  long  forelegs  flattened  and  much  dilated.  The  female  is  dull  odor¬ 
ous.  tile  male  ochreous  and  piceous.  It  is  a  common  cnotigh  insect  in 
grass,  hut.  its  small  size  makes  it  inconspicuous.  Hilda  bcnijalenms.  Dist. 
(A.  N.  H..  1 1 1011 .  p.  10).  is  a  small  hriglitlv-coloured  species  tound  upon 
the  pods  and  shoots  of  Amaitas  {Cassia  fishda)  and  pipal  ( Ficus  rcliqio - 
sus)  in  Behar.  Its  oval  eggs  are  laid  ill  clusters  on  the  bark.  The  young 
are  gregarious,  often  found  with  the  adults,  and  remain  quiescent  upon 
the  food-plant.  Ants  visit  them  frequently  and  in  some  instances  the 
red  ant  has  been  found  to  enclose  and  care  for  them. 

Rieaniinw. — Our  species  have  large  ample  tegmma  and  wings,  the 
former  more,  or  less  darkened.  Biennia  includes  one  common  species. 
B.  zebra,  Dist.,  in  which  the  deep  brown  tegmiua  have  transverse  lighter 
stripes  and  lines.  This  is  a  common  insect  in  grass  and  in  rice,  where  it 
sucks  the  juice  of  the  green  plants.  Biennia  apicalis.  Wlk.,  and  R. 
simulans,  Wlk.,  also  occur  more  rarely.  t 

Flathia1. — Clavus  granulate.  The  costa  often  much  dilated,  with 
many  cross  veins.  This  sub-family  includes  the  beautiful  moth-like 


species,  with  ample  tegmiua  lying  al  a 
so  striking  when  first  seen.  Lnmnut  ra 
white  species  found  breeding  in  flic  p 


PLATE  LXXVIII.— Oxykhachis  Tarandus. 

Fig,  1.  Eggs  laid  in  twig  of  babul  ( Acacia  arabica). 

„  2.  Nymph  five  hours  after  emergence,  x  50. 

,,  3.  Eggs,  removed  from  plant,  immediately  after  being  laid  (left), 

before  batching  (right). 


on  bushes  in  the  plains.  L.  Lauras,  Fab]  .,  breeds  on  sissu  {Drdben/ia 
sissu),  ber  ( Zhyphus  jujuba)  and  on  brinjal  {Sohmuni  mcJomjcua)  ;  the 
nymph  is  green  and  is  often  kept  in  leaf-nests  by  the  red  ant  (OecophyUa 
smarwjdim).  Gan/aru  mixta,  Buckt.,  is  a  small  form,  with  no  lateral 
processes,  found  breeding  upon  sissu  ( Dalbcryia  sissu). 

That  extraordinary  insect  Darlhula  is  placed  in  this  family,  though 
its  habits  agree  with  the  Cercopine  division  of  the  next  family.  It  is 
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PHYTOPHTHIRES. 

The  smeller  Homopteva,  of  the  families  Ccrcopidai  and  Membracidre. 
lead  into  a  series  in  which  the  active  habits  of  the  larger  Homoptero  are 
replaced  by  a  method  of  life  in  which  the  insect  is  more  or  less  fixed  with 
a  closer  ‘  parasitism  ’  of  the  host  plant  than  occurs  in  the  more  active 
forms  and  in  which  there  is  a  tendency  to  the  development  of  wingless 
forms,  culminating  in  completely  apterous,  usually  inactive  females. 
Correlated  with  this  is  a  growing  differentiation  of  the  inactive  pupal 
stage,  leading  to  the  almost  wholly  inactive  male  ‘  pupa  ’  of  Caccidce. 
Taking  these  together,  there  is  sufficient  justification  for  separating  off 
as  a  single  group  the  dimerous  and  monomerous  families  of  Homoplera , 
with  a  clear  understanding  that  they  are  not  so  widely  separate  from  the 
trimerous  families  as  perhaps  the  Cocnidat  themselves  are  from  the  dimer¬ 
ous  families.  It  is  probable  that  strictly  we  should  separate  the  Coccidce 
as  a  division  equal  in  value  to  the  two,  Trimera  and  Dimem,  but  this 
would  he  for  our  present  purpose  inconvenient.  An  obvious  structural 
character  separating  the  Phytophthires  from  the  Homoptera  is  the 
antenna,  in  the.  former  long,  usually  with  8  to  10  distinct  joints,  in  the 
latter  short,  with  a  basal  joint  and  a  bristle-shaped  process. 

Phytophthires ,  as  here  constituted,  are  marked  by  modifications  of 
habits  and  structure  which  accord  with  a  more  specialised  parasitism 
to  their  host  plant ;  in  the  PsyUidm  we  get  flat  inactive  scale-like  forms, 
often  gall-insects,  in  which  locomotion  is  greatest  in  two  stages,  the  very 
young  larva;  and  the  winged  males  and  females,  but  which  does  occur 
in  all  stages ;  in  the  Aphides,  the  phenomenon  of  parthenogenesis  appears, 
combined  with  the  viviparous  habit  and  the  apterous  female  adult,  but 
this  is  combined  with  winged  males  and  females  and  production  of 
fertilised  eggs ;  the  apterism,  viviparism  and  parthenogenesis  displayed 
are  found  when  abundant  food  and  suitable  climate  are  favourable  to 
quick  reproduction  and  an  easy  life  on  the  growing  plant,  when 
locomotion  is  not  required  and  the  organism  devotes  itself  to  its 

parasitic  activities  ;  when  these  conditions  disappear,  the  characters  of 

the  higher,  less  degraded  organism  are  developed  to  meet  the  less  easy 


PLATE  LXXXI. — Aleurodes  Ricisi  (Nom.  Nua). 
Castor  Aleurodes. 


Fig.  l. 


Eggs  on  a  young  castor  leaf.  .  x  S. 

A  single  egg.  x  20. 
t  Nymph  just  hatched,  x  SO. 

„  two  days  later  with  waxy  fringe. 
,,  in  last  stage,  x  25. 

Adult  female. 


Crania  Soror. 


9.  Larva  that  feeds  on  the  Aleurodes  nymplis. 
10.  Pupa. 


Figures  0,  10,  11,  illustrate  the  CbccinclJid  beetle  which  specially  feeds 
upon  this  mealy-wing. 


/ 
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enormous  destruction  may  remit  if  tlie  conditions  remain  favourable  to 
the  spread  of  fungoid  disease.  With  all  these  foes,  one  may  imagine  that 
even  the  enormous  reproductive  powers  of  this  group  are  called  upon 
to  maintain  their  numbers  and  the  curious  way  in  which  species  become 
abundant  in  a  locality  and  then  disappear  would  be  fully  explained 
if  rve  could  observe  the  working  of  these  enemies.  Ants  are  not  destruc¬ 
tive  to  Coccids  as  is  so  frequently  believed,  but  visit  them  to  obtain  their 
sweet  excretion  or  to  strip  them  of  their  mealy  covering  :  in  many  cases 
ants  build  shelters  for  them,  care  for  them,  carry  them  about  and  treat 
them  just  as  man  does  his  domestic  animals. 


Few  species  are  really  destructive  in  India  at  the  present  time  and 
the  family  has  not  the  same  importance  it  has  elsewhere.  It  is  chiefly 
to  permanent  crops  such 
as  tea,  coffee,  cacao,  fruit, 
that  these  pests  are  injuri¬ 
ous  in  other  countries,  and 
in  India,  the  green  bug 
(. Lecanium  viride),  the  brown 
bug  ( Lecanium  hemispheeri- 
cum )  and  the  Mealy  bug 
( Dactylopius  citri)  are  in¬ 
jurious  to  coffee,  while  a 
number  of  species  occur  on, 
but  are  not  injurious  to, 
tea.  Monophlebus  has  been 
known  to  do  damage  to 
mango,  jack  and  similar 
trees  but  tins  is  a  one-brood  - 
ed  species  and  is  injurious 
only  once  every  few  years. 

Aspidiotus  aurantii  on 
orange,  the  species  attack¬ 
ing  sugar-cane  (Dactylopius 
ica ),  one  species  found  on 
Mealy  bug  (Dactylopius  nipce ) 
important 


hari,  Ripersia  sacchari,  Aclerda  japon- 
(Ripersia  sacchari),  and  the  potato 
ire  the  sole  recorded  cases  of  any 
(See  Mem.  Agric.  Dept.,  India,  II,  No.  7.) 


m,  Doug].,  is  common  on  croton  (Plate  LXXXII 
I.  minor,  Gr. ,  is  fully  described  (loc.  cit.).  New 
formicarium  from  ants’  nests.  Walkeriana  cit 
.  insect  found  upon  babul  ( Acacia  arabica)  and  nr 
The  young  are  provided  with  very  long  hairs  and 
thistle-down.  Of  the  Aslerokcaniince,  Asleroleca 
is,  Boisd.,  var  robusta,  Gr.,  found  in  immense  profusion 
lar  ;  the  little  pear-shaped  scales  are  not  easily  seen,  " 
the  bamboo  and  not  differing  from  it  in  colour. 

,  Green,  is  a  beautiful  scale  found  upon  cotton, 
is  widespread  in  India  ;  Chalc-id  parasites  keep  it 
ococcinm  include  only  two  species  found  in  the  hills. 
inos  are  the  “  mealy  bugs  ”  proper,  the  genera  Daclt/- 
occus  containing  our  common  species.  There  is  a  defi- 
;  and  the  abdomen. is  not  cleft  behind.  The  life-history 
ii  is  described  fully  (loc.  cit.):  D.  citri,  Risso.  (Plate 
Coorg  injurious  to  the  roots  of 
known  on  stored  potatoes  and 


PLATE  LXXXIV. — Monoi-hlebus  Stebbwgi  Yah 

OcTOCADDATA.  GK. 

Fig.  1.  Adult  Female,  after  the  last  moult 
„  2.  Exuvue  of  Nymphs. 

,,  3.  Female  showing  ovisac. 

„  h  Females  egg-laying  under  a  piece  of  brick, 
b  5.  Male  pupa. 

,,  6.  Male  Imago. 

,,  7.  Aulis  vestila,  larva,  magnified. 

Figs.  7,  8,  0,  illustrate  the  Coccinellkl  beetle  which  specially  preys 
this  mealy-bug. 

(Reprinted  from  Memoirs  of  the  Agricultural  Department  ) 


We  figure  Diaspis  Barberi,  Gr.  (Plate  LXXXIJ,  fig.  3),  which  grows 
on  Loranthus  on  trees.  Chonaspis  mils,  Gr..  is  frequently  to  be 
seen  on  the  leaves  of  mango  trees  ;  two  species  of  Hetnichionaspis, 
11.  fiei,  Gr.,  and  11 .  minima,  Gr.,  infest  the  fig  trees  so  constantly 


Pediculid.*. — (Anoplura)  Lice. 

Wingless  flattened  parasitic  bloodsucking  insects.  The  head  distinctly 
separated  from  the  thorax  ;  the  three  segments  of  the  latter  fused  into 
one  mass.  The  proboscis  short,  not  folded  back  under  the  thorax.  The 
legs  stout,  generally  with  very  large  elates. 

Lice  are  common  parasites  of  men  and  mammals,  and  their 
characteristic  flattened  shape  and  big  claws  make  them  easily  recognised. 

It  is  possible  to  confuse  them  with 
the  non-blood-sucking  Mallophaga, 
as  a  few  species  of  the  latter  are  found 
on  mammals  though  they  are  mostly 
confined  to  birds.  The  Mallophaga 
differ  from  the  Pcdiculidtz  in  having 
i  instead  of  a  proboscis,  and  in 
the  thoracic  segments  being  usually 
'  airly  distinct  ;  as  a  rule  the  head 
is  relatively  much  larger  than  in 
Pediculidos,  and  the  claws  smaller. 
Very  little  seems  to  be  known  about 
the.  life-history  of  Lice.  The  males 
are  generally  a  little  smaller  than  the 
females,  and  can  sometimes  be  distinguished  by  their  ha  ving  the  end  of  the 
abdomen  rounded  whereas  the  female  abdomen  is  often  divided  by  a 
median  notch  or  cleft.  They  are  very  prolific  and  probably  most  species 
will  be  found  to  pass  their  lives  on  the  body  of  their  host,  though  some  of 
them  apparently  do  not  do  so.  Three  species  infest  man,  and  are  common 
in  India.  These  are  Phtlririus  inguinalis,  Leach,  the  crab-louse ;  Peii- 
culuscapilis,  DcGeer.,  the  head-louse;  andP.  vestimenti,  Burm.,  the 
body-louse.  Other  species  occur  on  horses,  cattle,  goats,  pigs,  camels, 


Orange,  Citrus, 
Oryza,  Rice. 
Oxalis,  426. 


Paddy,  Rice. 

Pakur,  Ficus . 

Pains,  Buica. 

Palm,  256,  390,  431,  504,  535,  760. 
Panicum,  448,  461,  639 


Pcnnisetum,  254,  461,  510,  516. 
Penkweles,  684. 

Pepper,  761. 

Phaseohts,  451.  455,  467,  517,  519,  536. 
Phmnix,  256,  390,  431.  504. 
Phytlanllms,  452. 

Pkysalis.  444. 

Pigeon  Pea,  Cajamis. 

Pipal,  Ficus. 

Piper,  706,  752,  761. 

Piston,  Pea. 

Plantain,  390. 

Polygonum,  520. 

Polyvodiwn,  540. 

Pomegranate,  Punica. 

Poplar,  529,  748. 

Potato,  104,  460,  535,  756. 

Psidium,  Guava. 

Psoralen,  422,  534,  538. 

Pumpkin,  GucurhUa. 

Punica,  428,  514. 
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Quisqualis,  449,  452. 
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